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Abstract

To enhance visitor learning and enjoyment, museums are transitioning from the traditional
delivery of information via mapandguidebookdo the use of handheld interpretive and
wayfinding devicesThe Nantucket Historicadssociation desired a handheld device to
disseminate information about its historic sit€s.address this desjreve evaluated handheld
technologies, tested their acceptability among NHA patrons, developed oyratwtypetour,
and then tested it. Our project resultednreapandabl@rototypetour and recommendatioffisr
the NHA
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1 Executive Summary

1.1 Introduction/Background
Throughout thevorld, and across thenited States, museums, national parks, and other

organization$ave begun the process of modifying their interpretive offerings. By
supplementing their existirtgols for disseminating historical informatigwhich includemaps,
guidedtours, and signswith technology includingsP Sdevices cell phones, andiPods, these
locationsaimto increaseaccessibilityandenhancehe interess of museum goetrsThis
modernizatiorcanenhancevisitor understanding of history, the arts, and scein fulfillment of

the educational missioof museums

1.2 Problem Statement
The Nantucket Historical AssociatigNHA) is the leader ithe interpretation of Nantuckéts

rich history To this end, the NHA owns and maintains over twenty historic Sitesad
throughoutdowntown NantucketThe problem facing the NHA is that somithesesitesarenot

fully accessible to guests and residents becauseiohours of operationimited number of
interpreters, and lack of sufficient wayfindingy addressg these issues, the NHA hopes to

increase visitation to its wide variety of historical locations in both the downtown and

surrounding aresx which include sitesuch aghe Quaker Meeting House, Old Mill, and Old

Gaol. The goals of this projectareclbsg r el at e dmit s iD@neEsereEd 6 s
interpret the histNAA 3008 f Nantucket I slando (

To address these issuéise NHA proposedhe development of an electronic walking ficome

thatguests could use any time theished and would achhee t he NHAGs aim of i1
visitation to these satellite historic sit€ur group began work towards the development of a

prototype electronic touencompassing subseb f t he NHAO snddhu Ishebed it s i t €
iPED Tour of Nantuckeb

1.3 Goals & Objectives

The overarching goal of our project was to supply the NHA with an expandable electronic
walking tour prototype, implemented on the technology platform best suited to fulfill the

organizatiods unique needs, and the needs of their visitors. Sutdtfarm would need to work

1



reliably and have a potential for future expansion. In addition to the prototype, our project would
include a set of recommendations for the NHA suggesting how best to move forward in

developing the full iPED Tour of Nantucketggram.

In order to accomplisthis overarching goal, our group identified anatlomed a set of key
objectives To determine the optimal technology for the iPED Tour prototype, we first needed to
collect information on the needs of the NHA and their guests. The nexvastp form criteria
based on the data collected and compare them against our research io sudgest the
technology best suited for the to@nce a final decision was made, we would move forward

with developing the tour, testing it, and delivering recommendations based on what we learned

throughout the process.

By keeping the needs of the NHAdtheir guests in mind throughout the project, we aimed to
stay true to the organizationds own goals and
keep in mind the financial and staffing constraints of our sponsor, as well as the educational and

interpretive mission that the tour would need to Helfil .

1.4 Choosing a Technology for iIPED
1.4.1 Process & Methods

Before beginning work on our first objectives, as@ductedackground research on how
different types of electronic toufanctionand the diffeent technologiethat areavailable. We
were also ircontact with museums, historical associatjaml technologgompaniegrom

around the United States to discover more aboutlifferent types otlectronic toursurrently
offered This information wa compiled into our literature review. During our proposal
presentationwve showedthe NHA the different technology options that we had identified and
researched. Knowing ahead of time the advantages and disadvantages of different types of

electronic toursvas especially useful in the early stages of this project.

Although not a common method of data collectiae-playing as touristsvas very useful and
applicable to this project. Since none of our group had ever been to Nantucket before, we were
able totour the island initially without any preconceptions or navigational experiditeeature

relating to the behavior of tourists and museum visitors was especially useful during this task as



well, where ve were able to experience much of what we had lelaffites helpedus tobegin
analyang what technology would be most practical, and how to best conduct a guided excursion

from a pergpectivest 0 s

Becausehis projectwasessentiallythe design and implemertian of a product fothe NHA, we
approache@ur sponsoasa customer and their guests as the end users of theeubegan our

work ontheislandby learning as much as we could abihet NHA We held meetingwith the

NHAGs department heads, i nttindividpats ¢otbetter endesstaadf f |, ar

their need for an electronic toand to establish a clear direction for the project.

We alsoused surveys to collect data from visitors to the NH#Yhaling Museunto determine
in a broader sense the opinions, stassand feelings of potential users of the IPED Tdure
survey consisted of questions thaiped usleterminethe interests and expectations of visitors

and the desired medium for an electronic tour.

1.4.2 Results & Outcome
From theinformation we gatherefiomthe NHA, their visitors and our archival researche

determined that the cell phone platform was ideal for the hs. was due tthe fact that 89%

of guests surveyed ownedll phons,t he NHAGs | i mited time and res
hardware andthe ease of accessing tour content seamlessly over the. @elhphone tours

work by having users call a phone numlEtera number associated with a stop or exhiitd

listen toa prerecorded audio segment

1.5 Developing a Cell Phone Tour
1.5.1 Process & Methods

With a technology chosen for the prototype, our next objective was focused on learning as much
as possible about cell phone tours, speaking to various vendors as well as their customers. We
interviewed representatives from these organizationstteganformation aboute intricacies

of cell phonetouring technologies, and gainatsight intothe differences and similarities of the

different cell phone tour providers

Parallel to this we begadevelopingthe scripts for théenhistoric sites thatvould make up the

prototype. Working in collaboration with the expert interpreters of the NHA, we revised these

3



scripts to form the content for the tourterature on museum studigsowed thattiwas
especially important to balance the volume of infdiiorapresent in each segment, providing
enough to tell a coherent story but tad much as to cause listener fatigue. Upon completion of

the scripts, they were recorded and uploaded to a trial tour system provided by OnCell Systems.

After developing a wdking prototype, we conducted testing to aid in its analysis and to provide
feedback on its functionality, interface, and content. Testing was conducted with fellow WPI1 IQP
studentsa limited number o¥isitors tothe Whaling Museumipcal residentsandNHA staff
membersThis testing consisted of hanrda interaction, followed by an exit survey to gather
information and feedback about the torom this we evaluated the success of our
implementation as well as the decision to utilize cell phone techydiagng the first phase of

our project.

1.5.2 Results & Outcome
Throughout the entire process, we compiled a \

wants, as gathered from the survesre critical for the development of the prototygrel the

selectionof content for the tourAdditionally, feedback from museums and tour providers

suggested that signage was a key concern, as was the need to keep the segment lengths under two
minutes. Our testing proved the latter to be true with visitor feedback sugptstt the

segments be even shorter, possibly enihetyseconds in length. Also, the lack of street signage

and minimal identification on the buildings created some confusion for the participants, yet the

map handout we provided proved useful in thesmsons.

A critical component to the success of a cell phone tour is the quality of the provider. Through
our contacwith OnCellSystems Guide by Cell, and Spatial Adventurege gathered
informationon price, features, and customer servi€iide by Cell was eliminated as a company
due toits higher than average pricalthough Spatial Adventuresadthe best pricethe quality

of service offered bypnCell Systems set them apart from the other two providgat from

this, the features a#fed by the three were nearly identical.

Another instrumental piece for the success of the IPED tour is cell phone coverage at the historic

sites. To achieve this end, we observed the signal strength of AT&T, Verizon | dothile



using different generatis of cell phones. The results showed that there is excellent coverage on

both older and newer phones from these providers at all of the locations on the iPED tour.

1.6 Conclusions & Recommendations
From our perspective, this project has been an overall ssicéée are confident in our

technology selection because our research data, survey results, and the desires of our sponsor all
converged with cell phone based tours as the ideal solWditiortunately,the feedback

collected during the testing periadaslimited, due to thesmall number opotential users

available during the offeasonHowever, what feedback we did receive has been quite useful
making recommendations on how to improve the,tmading us to believe that the prototype
testingwas sucessful The useiinterface of the cell phone was simple to use for the majority of
participants and many did like the idea of a cell phone tour. The map handout was useful for
guests buhavigationwould have been greatly assisted through the additioigio$ et each

location. Thetesting alsdound that most users wanted more enthusiasm and clarity from the

narrators, and some thought that the segments were too long.

We recommenthatthe NHA use OnCelBystemdor one season, and theatermine the
feasibility ofoperating the tour Hmouse. We also recommended expanding the prototype tour to

include the remaining sites, a process made simple through the OnCell web interface.



2 Introduction

An increasing numdr of museums and tourist destinations across the world are in the process of
updating and improving their current interpretive and guiding methods with new technologies.
They aretransitioring from the traditional techniques of maps, guidebooksliamdnterpreters,
towardselectronic,handheld interpretive and wayfinding devices to efficiently improve visitor
enjoyment and learning. The field of modern handheld technologies is constantly evolving and
expanding, making selection for any organization clififi It is important to consider which type

of technology is ideal for any specific organization and their patrons.

The Nantucket Historical AssociatiofNHA) is concerned that many visitors do not fully
appreciate the variety of opportunities offeredNimntucket, including the twentyree historic
properties thathe NHAmaintairs. Duiing the past two yeais t h efha¥ gtdatly expanded
its programming and is now interestin producing a transportable tour of thistoric sites

throughout o w KVoTra(mposchpersonal communication, September 1, 2008).

The NHA desires tprovide visitors with the ability to explore and learn about the history of

downtown Nantucket autonomousTihis service would not replace the existing interpretive

servicescurrenl vy of fered by the NHAGs staff. It s

visitation toless visited sitedn recentyears,severabther organizationaround theUnited

Stateshave developed and implemented tours, similar to what the NHA proposes.

The NHA requested assistance in evaluating the plethora of devices and technologies available.

Our goalwasto determinghe organizational and visitoeeds anddentify which technologys
bestsuited tomeet themIn order to accomplish this objectivee conduatd interviews with
members of the NHA staff and suregvisitors to the museum. We additionally conéatt
museums and tour manufacturerguxher our researcimto the advantages and disadvantages
of the technologies. Conducting this researebgeiving feedback, and determining what the
NHA and its visitors desire in a tourascrucial. Our recommendatismvill lead towards the
expansioof t he NHAOGs 1 n®Oneeapgaurdechnologyasctiosen, we wokds .
closely with the NHA deveping a prototype using the desired technology for testing and

additional recommendatiofmsed on that testing



This reportoutlines the background research for our projetich focuses on museum and

tourist studies and some specific technologiesrthaty f ul fi I 1 t he NHAGs des
we outline oumethodology, a sequence ketingssurveys and observatiothatculminate in

the development of a prototype to@ur results and analysis section gives a summary of the

outcomes of our methottmy, which all lead into the final conclusions and recommendations.



3 Literature Review

3.1 Introduction
Our background research for tiRED Tour of Nantucket projeatoverstwo broad topical areas.

First, we examine research on wayfinding by tourists and museum visitors. Second, we explore
some of the latest technological devices that have beeratsegeumsnational parks, and

tourist attractionsn recent years.

One ofthe overriding goals of history museums is to educate visitors about history in an
engaging way and to Acommunicate historical
the pasto (p. 262) (Goulding, 2000). ASince

t

I
t

museums to widen their appeal in order to attr

(Goulding, 2000). Museums have tried to do this in a varietyayss, includinghroughnew
programs and exhibits that increasingly use computers and other technologies to engage visitors.
Several zoos and various museums have also emplbgsetechnologies as wayfinding and

interpretive devices to enhance the viségperience and thus encourage greater visitation.

The second topic area of our research relates to the technical background of our project, focusing
on profiles of selected tour guide technologies used at museums and tourist destinations across
the worH. In these technology profiles we examine multiple options and the advantages and
disadvantages of each. This informatfoved to beespecially beneficial for thantucket

Historical Association (NHAWwhenwe introducdthe available technolags in ou proposal

presentation.

3.2 Museum & Tour Information

The NHAO s i nterpr et i vsetobhistbrieal pgropegties thatrextdna beéyond dahe
confines of thecentralWhaling Museum and across downtown Nantucket. Since Nantucket is a
tourist communitya large portion of NHA visitors are tourists. For this reason, we focus on both
tourist and visitor studies relatedltw-techguides and the advantages of upgrading to
technological wayfinding and interpretation alternatives. We merge these two teggctarfind

the best information available for our sponsor. It is importamiveverto recognize the



distinction between touris{svho are often visiting from off islandnd museum visitorevho
may be either island residents, or from off islafdje vo groups are often not mutually

exclusive.

Tourism can be a very social, and group oriented activity, a factor that has to be consgidared

working on an interpretive program at a museum whose audience includes t@udsts and

Chalmers (2003) stueld the actions of tourists and showed the importance of consideeimg

as more than justindividuals i nce fHA79% of | eisure visits invol
340) (Brown & Chalmers, 2003). When traveling in a group, individuals will often dptib o

visit different sites anavill need to coordinatehere to rendezvougesides interacting with the

people in their immediate group, tourists also like to be in contact with other friends and family
through pictures and video, email, and even bldgesn(Brown & Chalmers, 2003). Brown and

Chalmers (2003) also found that tourists talk amongst themselves in informal social settings to
exchange advice abodifferent attractionsGoulding corroborates this fact and stresses that

while on vacation mangeopleseekenjoyment througtthe company of others and not merely

by visiting every historic building on the itinerary (Goulding, 2000). The ability to design an

electronic tour, while at the same time mainiagrthe ability for people to tour as groujis,
especiallymportants i nce many el ectronic tours Areinforc
individualized experiences, o0 (p. 5) which may
(Schwarzer, 2001).

Guidebooks and paper maps are two of theenbasic methods used by tourists to navigate a
setting and locate destinations. Brown and Chalmers (2003) found that most people used both,
with few having usedligital versions of either (although admittedly the availability of devices
capable of presemtg such digital information has grown by leaps and bounds in the past five
years).The guidebook and magre designed toollect information on what to do, whet@ do it

and how to find & displaying it in an easily readable form8rown & Chalmers (208) report

that people often find maps and guidebooks cumbersome, outdated, andpo@tcurately
labeled. Thiancause many problems, which are compounded by the fact that tcanste

unfamiliar withanarea to begin with.



While it is importanto consider the fact that visitors and tourists dislike becoming lost, we must
also acknowledge thatanydo not enjoy an overly structured tpand wishinstead to explore

at their own pace. A survey in the German tourist town of Heidelberg estimatemiy 7% of

visitors go onguided tourgp. 997) (Kramer, Modsching, Hagen, 2006). Téngdence
demonstratethe importance of balancirtgo much and too little directioim a guided tourTo

address this, manyuseumsand parkgry to arrange exhibitéor attractions)nto logical themes
intendedto minimize disorientation and help visitors make conceptual connections. In addition

to the arrangement of exhibits, museums typically provide additional guidance, in the form of
placards and signgJlowing patrons to find their way around without the use of a map. This
enablesvisitorsto guide themselves and view what attracts their interest based on what is around

them.

The processf free-choice learningitends to be natinear, is personally motivatednd involves

a considerable choice on the part of the learner as to what to (pa8) (Falk & Dierking,

2000). This method, as with any other, has positives and negatives. The primary benefit is that

the learner is independeiitee to move throughhte exhibitwithoutthe control of a tour guide

andis able to do so dtis or her own pacdJnfortunately, s nce t he | earner 6s des
are what guide this type of tour, the majorityachilableknowledge isoftenpassed over,

leavingthe leanerunaware ofvhathe or she mahave missed. As said before, in order to allow

visitors to stay in control of their stay while still showcasing all of the exhibits in a museum,

balance has to exist betweeompletei f r ee choi ce | ededtouringgo and | in

Since many visitorslislike overly structured tours, Brown and Chalmers (2003) suggest a system

in which a device could Apusho information to
attractions and hel p rfAysou p(ppo.r t3 5sle)r.e nAlviopii dtionugs wdai
from one location to the nesupports the notionthitget t i ng fr om one pl ace
the funo (p. 331) (Brown & Chal mers 2003). I n
that the informationpovi ded by the portable device fAwhile
may have limited utility, since at that point the environment is likely to contain richer sources of
information than can be provi dedothdgreHysomen & Ch g
interpreter or text available to disseminate this informataswill be the case at some of the

NHAGO s . Ighistisexa the case, then a portable device wikten moreuseful. An important
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factor related to this is tHealance betwen too much and too littlerovided informationWhen

the Whitney Museum of American Art i mplement e
in people |l ooking down at computer screens whi
(Schwarzer, 2001 hi s attachment to the tour device anc
physical environment is something that needs to be considered on all types of electronic tours
(Schwarzer, 2001).

~

Kramer et al. (2006) argg¢ hat @fda | ack asrmatlililomscanfheoodi D61
(p- 997) and will cause visitors to follow the crowds to the major sights, and miss many of the

other less traveled ones. This can result in a polarization of crowded and deserted areas, and

while people are drawn towards éxits and attractions with large groufsnce a popular

exhibit likely correlates to something interesting and enjoyatstevding should be minimized

if possible since many people become uncomfortable anafieahibit unpleasant when it is

crowded (Galding, 2000). Museum interpreters often have to make decisions regarding how

bestto move groups around the more interesting crowded exhibits and return at a later time after

the excitement has subsided. An automated system for tracking all visitorgidimdyg@ach of

them in a pattern designed to limit crowding would be useful in this case.

An electronic guide also has to be designed specificallthiowrisitors or tourists who will use it

Containing a much smaller screen than a computer, the softwestebe easy to use and well

designed with respect to the added distractions that a tourist expefigrmeer et al., 2006).

Since most people will have little to no experience witi1 @vice provided to them, the

interface needs to be simple, theleamg cur ve htbetpl def chmdd , c dmp |
be hidden, and the guide must be | mmBetloitiat el vy

Berta, Gloria, and Margarone, 2002).

The above research is essential background informationdor tN HiREDsTour of Nantucket

and provides an overview of the issues and challenges related to the visitor experience as a result
of increased use of technology. As museums and tourist destinations across the world begin to
utilize more advanced methods delivering tours and information on attractions, experts

consider gquestions relating to the level of guidance and the quantity of information provided

through these methods. In addition to serving visitors, interactive portable guides have the
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potentialto help those who run museums and tourist locations by drawing crowds to lesser
known attractionsandprovidingwaysto learn about the history of histotiobwns anctities.
This is one of the IREDTour@f Nantpoke.e s of t he NHAOGS

3.3 Technology Profiles

Understanding the statd-the-art in wayfinding and interpretive technology is a critical

component of our background research. The NHA would prefer to provide only the software for
the tour avoiding the complications associated with vendinglware altogethefThe advantage

of providing only the software is that the museums would not be required to purchase and
maintain the hardware devices prevent their loss due to theft or damage. Distributing either
hardware or software to visitors egabsesa differentset ofchallenges as well. In the case of
hardware, the personnel needed to distribute hardware may not be readily available, especially in
the case of smaller organizations such as the NHA. Due to the wide range of hardware and
softwarevariations, providing software that works and can be distributed to all types of hardware

used by visitors is also difficult.

To help assess the best possible solution, we must ascertain whamneulilii technology is

being used by the general publictire United States and other parts of the world. As part of their
recent research intbe acceptance of mobile devices, Kim, Park and Morrison (2008) surveyed
283 people about their usage of mobile devices. From this study we learned that over 95% of
thosesurveyed own cell phones, 27% use Personal Digital Assistants (PDAs), and only 9% use
portable GPS, as shown in Figure 1 (p. 400) (Kim, et al, 2008).
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Figure 1: Ownership percentages of handheld devices (p. 400) (Kim, et al, 2008

Museums and tourist destinations around the world have already implemented working systems
that meemanyoft he NHAG6s requirements for a guided
systems utilize a wide range of technologdtes include, butarenot limited tg mobile handheld
computers, citywide wireless networks, handheld Global Positioning System (GPS) units, and
Radio Frequency ldentification (RFID) tags and readers. The knowledge gained from these
various implementations and their respective prefilel@dto inform our recommendations to

the NHA for thelPED system. These examples show the pros and cons of certain technological

solutions, as well as the effectivene$®ach in certain situations.

3.3.1 Audio Based Systems

Audio-based tours began withetluse of portable cassette players and headphones, and have
evolvedin many ways since then (Nickerson, 2005). Modern players allow users to take a tour in
a nonlinear fashion and only listen to what interests them. Thgseemsllow museums to
provideflexible tours without the use of museum personnel. The use of-Badex toursan
improvethe experience of visitors by increasingithretention of information. A recent study

found that 6 percent of visitors retained information from labels compar&a percentvho

retained it from listeningo theinformation (p. 1) (Schwarzer, 2001).

Although there are many benefits, audio tours also have limitations. Even though they do not
have to be completely linear, listeners aftenforced to listen to aud segments that may not

interest them. In addition, most audio tours lack images or video, and are unable to recognize a
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|l i stenerdéds |l ocation, forcing udetemnevhecetodbot h na\
listen to each section (Schwarzer, 200rhis might be addressed by supplementing the tour with

a map or guide showing pictures of each stop along the tour.

The proper creation of audio segmefaisthe tour is a critical componett its successThe
narrator needs to engage the audiencecangley information in a way that is understandable to
a diverse group of people. Many audio tours are met with criticism for having dry narration or
containing terminology and content that does not appeal to the audience (Schwarzer, 2001).
Production of igh quality audio produced in a professional studio by a professional actor is

another attribute of a good tour (Nickerson, 2005).

3.3.1.1 iIPod and MP3 Players
In recent years, the music industry has been at the forefront of technological advancements.

Modernmusic devices, such as iPods and other MP3 players, are small enough to fit in a shirt
pocket,utilize standardized universédrmats andareable to contain hours of multimedia

contentl n December 2007, the Pe w34% oftArericareadultr oj ect
and 43% of internatser® o w nodarrMP3 fayer (Madden 2008).

These devices could be used to deliver interpretive wayfinding tours for the NHA. The content
could be arranged as a single track thatild guide uses from point to point in a specific order,

or asa set oimultiple tracks that the usgrould select upon reachiregdestinationBoth

variations would be possible through the builinterface of the useprovided device.

Additionally, many models featui@lor screenshatallow for thedisplayof videoand

photographs.

Unfortunately, iPods and MP3 players were designed as single user devices through the use of
headphones. In order for each individual to hear the tour, all the members of a group wduld ne
their own device, owould have taitilize a headphone splitter to allow multiple people to listen
simultaneouslyThis means that usewgould have to toumvhile plugged into the same device

This couldhindermovement and contribute to aggravatigdditionally, the usemwould be

required to downloatbur content usindnis or herpersonal computer prior to visiting the

museum This is due taligital music protection and licensing, which prevents the unlawful

transfer of copyrighted material.

14



3.3.1.2 NaturePods
An extension of the iPod or MP3 device is the NaturePod, a downloadable personal tour and

field guide. Currently, this audio or audio ar
enhance your visitso (A& 3) taooundthesleS dndonat i onal
2008). Downloadable to your current audio or video compatible device for less than $20, the
NaturePods can be used at any time fAbefore, d
2008). NaturePods are recorded by experts andisiassts in the field, including Dr. Michael R.

Pelton Professor Emerituat the University of Tennessee, Knoxvike well aghe NaturePod

creators, Nancy and Tom Condon (Condon 2008). Although, originally created as a guide for

nature tours, includingnformation on various types of flora and fauna, converting this to contain

NHA content about Nantucket would be a relatively simple process. Since NaturePods is reliant

upon an iPod or MP3 device, it shares the same drawbacks.

NaturePods shows the relatigase with which the NHA could record and develop its i®\od

basedaudio tourpodcast

3.3.1.3 Cell Phone Based Tours
The latest medium of audio tours being implemented by some museumss midizasdoown

cell phones. Cell phones are an ideal choice fosworer provided hardware since an estimated

1.5 billion subscribers exist worldwideas of 2004 To listen to a recorded segment about an

exhibit or location, visitors dial a telephone number and enter a number that corresponds to
where they currently ara the tour(Nickerson, 2005). Cell phone based tours have been well
received by many art museums like the National Gallery of Art, and have also been introduced to
some metropolitan cities like Boston, New York City and Washington DC (National Gallery of
Art, 2007; Metz, 2004).

The primary benefit of this type of system is that the museum does not have to provide the
hardware for the tour. This is advantageous because many museums find that traditional audio
tour hardware is costly to purchase, hard tormaan, and prone to failures. This technology also
allows users to tour a much larger area since cell phone coverage is so vast and museums do not

have to worry about losing hardware.

15



Although cell phone based tours have many strengthy also have soemweaknesses. Cell

phone reception is one factor that has to be taken in to consideration, especially in large
buildings or rural areas:rom the perspective of a cell phone cartiee, tour is simply a

collection oftelephone cadl. Usersmust thereforde aware of airtime charges and roaming fees
that might apply (Nickerson, 2005). An additional factor that has to be considered is that the tour
relies on the visitor being able to locate the numbers that relate to each segment of the tour.
While this is tivial in art museums and the other venues for which this technology was designed,

the distributed nature of the NHA sites and properties poses potential logistical problems.

Since the FCC mandated that cell phone companies provide 911 dispatcherg \aitation of

callers, the use of GPS in cell phones has risen. Although the use of GPS for {baagdn

servicedn tours seems logical, the realy the situations more complicatedl'he law only

mandates thaic al | er 6 s | o c at ihia B0 td360 nietars dependang an the tgpe wi t
of technol o,gesulingiehd ysé of ot GP S2ahd triangulation between cellular
towers to determine locatiofhe lattermethod hasubstantially lower accuracy (FCC 2008).

An additional problem is that even though many cell phones have GPS capabilities, many cell
phone companies disable anyone other than themselves from utilizing those capabilities
(Adomatis, 2008).

3.3.2 RFID Based Systems

The Radiofrequency identificatiofRFID) method of remote storage and reception of
information has advanced significantly since I
as an information gathering tool, RFID is now used for more peacefuhgailectual purposes.

The two primary components o006 TRiFé Dregdeéesmssaor
information and wheratag is within ranggthe readedisplays the information corresponding to

that specificdentifier. The tags are minatenough to beoncealed easily atops along the tour

including behing on, or within exhibits. We have found a variety of applications of RFID

technology thamight prove useful in a tour for the NHAherry Hsi and Holly Fait report that
RFIDisbecomng Aincreasingly affordable, o (. 60) |
based tours of indoor museums. In their article on RFID in museums, Hsi and Fait (2005)

describe a system that utilizes the technology.
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3.3.2.1 eXspot at theExploratorium
The eXspt system used at the Exploratorium in San Frandisboo o k mar ks 6 exhi bi ts

museum patrons so that they can access further information on them at a later time (Hsi & Fait,
2005). The museum mounts RFID regseérwi olm thkéiml
throughout the museum, as shown in Figuomn2he left The readers are activated when the tags

are waved Awithin a few incheso (p. 62) of t he
interaction with the exhibit (Hsi & Fait, 2005). One exadenof interaction is the taking af

photographthat can later be accessed on a dynamic webpage, as shown in FagueeZight

(Hsi & Fait, 2005).

Featured Heat Camera Resource
Your Heat Camera Photos

Fm =

Figure 2: RFID reader, tag, and webpage (Hsi & Fait, 2005)

Authors SherryHs and Holly Fait cite museum research
exhibitsd to be Aappr ox iAcartirg ltoyhis arficleé shepojeth d s 0 ( B¢
proved to be more successful at adoamagmpdlviishitmg
engagement while preserving the interactive e
Maurakis, Hagan, 2006Another advantage of the eXspot implementation is its possible

secondary application as a source of important data for museutarsuragathering

informationon the popularity of exhibits and the movement patterns of visitoagking

features like this can be highly useful for evaluating the success of a system.

The Exploratoriumds eval uat i omnumberdfprableresXspot |
with RFID thatresult from a lack of experience using the technology (p. 64) (Hsi & Fait, 2005).
Exploratorium researchers observed visitors waving cards out of range of readers and removing

them too soon to be completely read. Th@Exor at or i um pr oposes fAan ap|]
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its patrons Athat includesé a public display &

cardso and Ahow RFID works in practiceo (p. ©6°¢

3.3.2.2 Pal Mickey
Other variations of RFID technologyeacurrently being used throughout the world. An example

ofthisisthewWa |l t Di sney Companyos Pal Mi ckey. The Di:
i mpl emented an Ainteractive tour guideéthe fir
2004). Accordang t o Di sneyds own website, the device
Park tipso all within a smal.|l Mi ckey Mouse pl
proprietary version of infrared technology, multiple types of sensors within the dblinare

than 400 transmitteenabled locations within the parks (ClOinsight, 2004). When a user
squeezes Mickeyds hand or tummy, the internal
where in the Disney Park it is or, if out of range of the sensalis,a joke. It was designed to be

a personal item, requiring guests to hold Mickey to their ear in order to hear what it has to say.

ClOinsight additionally discussed numerous drawbacks to this instrument. Users have repeatedly
complained that the volume of the speakers is not loud enough for the information to be heard by

a group because of the noise of crowdse makers of the devigesponded, sayinijt's

something that could be improved. But we designed the experience to be personal. We wanted

you to hold it to your earo (p. 1) (Cl Oinsight
designed specifically for families wittmall children. We surmise that older groups may not be

keen on walking around in public getting information from a plush animal.

3.3.3 GPS Based Systems

In order to function as the NHA intendbe iPED Tour of Nantuckemayneed to determine the

precise and current location of users relative to the various landmarks scattered around the

island. While this technology may seem-faitched, experts from Lancaster University have
claimed that advance-teendt ss eifiruclica®@B&e whicldallowe t wo r k
emergency workers to pinpoint those indistiessi | |  al | ow Afuture mobile
Afaccess to accurate positional i nformationo ir
Mitchell, 2002). There are alrep@ number of systems implemented around the world that use

GPS in this manner. The locatiermrorof GPS when used outside in ideal conditions is less than
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10 meters (33 ft.), although when the device does not have a clear line of sight to the satellites
orbit (when inside building or around tall buildings for exampites marginof error can be
greater(FCC, 2005, p. 10).

3.3.3.1 The Lancaster GUIDE System
In 1997, Professors Nigel Davies, Keith Cheverst, Adrian Friday, and Keith Mitchell of

Lancaster Univeist y began work on a Acontext aware tou

Lancaste England(p. 8) (Davies, et al, 2002). Their work resulted in the Lancaster GUIDE, a

network of wireless mobile devices deployed for testing in the city in 1999. Connected

web via an 802.11 wireless networ k, Vi sitors
information about the city, interact with online services, and obtain walking directions, either to

a single destinati on ortala2002)pEhis systemfis tcaLancastarr 6 ( p .
what theiPED might be for Nantucket: a transportable tour for informing tourists of information

on important locations. Any information and lessons learned from the making of the GUIDE

systemcouldbe key factorsdr t he i mpl e meniPBDTouon of the NHAOGS

In a separate article, the professors from Lancaster University explained some of the key choices
they made while designing the Lancaster GUIDE system. For example, the Fujitsu TeamPad
7600 tablet PC was seledt over other similar devices based on the readability of its display in
direct sunlight, its size to weight ratio, processor performance and affordability, and the
compatibility of desired operating systems and drivers. Battery life and durability were al
mentioned, but seemed to be more of an afterthought (Cheverst, 2002). Similar parameters
should be considered in the selection and evaluation of devic#EDr Durability and battery

life must not be overlooked

Age Profile Number Gender Previous Web
Experience
Male Female
10-20 6 4 2 6
21-35 15 7 8 7
36-35 26 12 14 8
56-70 13 & 7 1

Figure 3: Demographics of GUIDE field test (p. 29) (Cheverst, 2002).
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Following deployment of the GUIDE system, the team carried out a field test on the sample
shown in Table 1 above. Public response to the GUIDE system in Lancaster was mostly positive.
Alltestersrp or t ed t hat they fAenjoyed using GUIDE to

information providedo be accuratéCheverst, 2002). In general, testers were comfortable using

the hardwar e, but those fAwithoutlitypovdedbyous web
the tour guide [software]é bewil dealthomggo (p. 1
somewhat expectédp oi nt of data was fithat visitors in t
approximately twice as many links as those from othempageo f i | es 0 ( p. 10) (Che

The question of whether these pages were fAreaf
study for further investigation. Regardless, this information provides a key sample showing an

overwhelming public acceptanoé a mobile devicébased tourist guide.

3.3.3.2 GPS Ranger
The GPS Ranger is a system currently being used at numerous sites around the UnitaddStates

has the potential to be the idgddtformf or t he NHA. It is a fAhandhel
devi c e éprogrammed with unlimited content including documerdiédy video,

compelling audio, text, animation and still photography that is automatically delivered as visitors
approachprel et er mi ned | o c Advantaress2008)( A&cording td BaraZr Z

Advent ures6 website, there are currently over
from Cedar Breaks National MonumentUtah to Key West, Florida. The device is also ADA

compliant and can feature American Sign Language in lieu of text.
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Figure 4: GPS Ranger and screen of the Santa Barbara Zoo (B&dventures, 2005)

The accuracy of GPS is significantly compr omi ¢

are historic buildings, other technologies may be neededpfgesment the GPS indoors.

3.4 Conclusion

Using this gathered information we createggr@liminarytechnology matriXTable 1)

identifying key-points of each device in a comparative visual anal@is.current matrix

evaluates four types of technology agaiasir key criteria. We have generalized the devices

described above into the categories of cell phone based, iPod based, GPS based, and RFID

based. Medium refers to whether the device is hardware the museum must acquire or software
thatcanbe usedonaw i t or 6s per sonal har dware. Wayfindi |
capabilities of the device. RFIBased technologyas limited capabilit in thisrespect being

able to only sense distance, not direction. The next criterion shows whether the daviayc

video. The final criterion is a summary of costs associated with the type of device, comprised of

initial cost and any additional associated costs.
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Cell Phone

iPod Based GPS Based RFID Based

Based

Medium Primarily Software Hardware Hardware
Software

Way -finding AComi ng 9 No GPS Some

Video No Limited Yes No
$200 per $400 per

Price Month plus Initial cost month plus Dependent on
o S scale
initial costs initial costs

Tablel: Initial technologymatrix
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4 Methodology

4.1 Objectives

The overall goal of our groupb6s project was t
electronic guided tour technologies and to develog evaluata prototype tour for the NHA
using one of these technologies. d&aomplish this goal of creating the iIPED Tour of Nantucket,

we pursued the following objectives:

(1) Identify the needs of the NHA and the requirements for the iPED Tour of Nantucketin

order to form the best recommendations for the NHA, our group needed to fully understand the
NHAG6s reasoning for developing an automated t ¢
gualitiesof such a device that were most important to our sponsacs.ifitiuded considerations

of hardware versus software, overall cost, features, content, and usability.

(2) Determine what visitors desire in an electronic tour guide, and what concerns they

might have with the use of it.To better understand our audience,wighed to learn how
accustomed users were to certain devices, as well as what similar devices they might use and
carry with them on a regular basis. We also sought to learn what content visitors would find most

useful, as well as the appropriate lengthtéar segments.

(3) Evaluate available technologies against the requirements set forth by the NHA and the

desires of their visitors to choose a technology for the prototypeltilizing and building off

our research of different technology platforms, their athges, and disadvantages, we needed

to evaluate the technologies against the NHAOG:

prototype in collaboration with the museum staff.

(4) Gather feedback from other museums that use technology similar to what theH\A

chooses for their prototype Museums already using products like the GPS Rangecealhd

phone based tourgere some of our most valuable resources. By corresponding with these
organizations in preparation fand throughout the execution of our projege aimed to learn

the common problems associated with these technologies, as well as some useful tips regarding

tour creation. Our intent was to apply this information to the creation of our prototype.
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(5) Conduct research into cell phone tour technologyrad the companies that provide it.
Companies that provide cell phone tour technology to musguovédedus with much of the
information we requird. In addition we researobdthe different companies to provide the NHA

with enough data to pick the best yider.

(6) Develop prototype iPED Tour of Nantucket.Using feedback and recommendations from

other museums, research on the history of Nantucket, and information relating to the tour
creation, our team set out to \vinteipteterestaff,scr i pt
Following the script writing phase we lagrecording tour segments with NHA interpreters,

editing the audio, and implementing the necessary hardware and software backend for the

prototype.

(7) Test prototype IPED Tour of Nantucket, to evaliate design decisions and firéune our
recommendations to the NHA.In order to analyze the effectiveness of the iPED tour, several
phases of testing wemdnductedWe be@nwith self evaluations carried out by our group
parallel to developmenAfterwards, we utilized other project teams to evaluate the prototype
test. This wasfollowed by a trial run by willing members of the public atestingby NHA

staff Throughout the entire process, observations and evaluations were conducted

(8) Deliver the finished prototype and make final recommendations to the NHABased on

what we hoped to learn while developing the prototype and throughout the phases of testing i,
we establiseda set of recommendations for the NHA. These recommendatidirdetail how

to stat, maintain and update the tour based on our researclshantt be useful in running the

completed tour and advise any further development.

These objectives were established to guide our progress toward the creation and completion of
the iPED Tour protgtpe. The methodology we established allowed us to ensure a high quality
deliverable for use by the museum after our departure. It also provided a solid foundation to the

NHA on which to build a complete system.

4.2 Tasks

In order to accomplish the above objees, we utilized multiple methods of data collection.

These methods includexttivities such asole-playing as tourists, interviewg, surveyng, and
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prototype testing. The method we utilized was dependent on the task to be accomplished. The

relation betveen project tasks and objectives is outlinedable 2.

Objectives
Tasks 1 2 3 4 5 6 7 8
Technology Contacts X X X X X
Sponsor Meetings X X
Role-Playing as Tourists X X
Museum Visitor Survey| X X
Determine Technology X X X X
Prototype Developmen X X X

Table2: Correlation of Tasks andObjectives

4.2.1 Technology Contacts
Before arriving on the island, our grosfarted to contaghuseums, historical associations and

technology companies from around the United Statésatmmore about the electronic tours
they employ and ascertain feedbacktheir experienced.he information gathered in this

manner was the foundation for our work towards a prototype.

4.2.1.1 Company Contacts
In order to gather information regarding the different electronic tour technologies, we were also

in contact with representatives from the companies that provide these guided tour technologies.
During our initial investigation, weontacted with two diffeant technology providerd.he

majority of the contact was withee Little, the founder oBarZ Adventures the company that

makes the GPS Ranger. Since the GPS Ranger is such a unique system, our contact through
numerous emails with him discussed the &bédiof the system, pricing questions, and other
important information. We also initiated contact wihant Lewisof Guide by Cella company

that provides cell phone based tours to museums. Contact with this individual was limited to a

few simple questias about the technology, although contact resumed later into the project

Once we arrived on the island, aitheé NHA decided upon cell phone based toursewmanded
our contacts to includ®lichael Ginigerfrom Spatial Adventures and Thomas Dunne from
OnCell SystemsTo gain more insight into this technology we conducted phone interviews with

each of these individualrom these interviews we were able to learn abimitechnology,
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recommended audio recording techniques, tour setup, price structuresh@niiportant
topics. Interview questions can be foundpppendix B and transcripts of these interviews can

be found inAppendix G Appendix B andAppendix E

Semistructured interviews were conducted and recorded over the phone with willing
organization representatives. We asked permission to siseakerphonand respected any and

all requests for privacy and confidentiality during #hegssions, as some data was sensitive and
or privileged. Interview notes weitranscribed within three dayd/e reduced conversations to
their main points by summarizing and taking key excerpts from theswiewsfor our results
section. This allowedauto more easily comprehend how the information gathered served our
purposes with the project. After the completion of the project, some reedrtie safely stored

while others of a more sensitive natwi be carefully destroyed.

4.2.1.2 Museum Contacts
During preliminary research, our group was in conteaithh various individuals who use

technology to provide tours for their customédsie such individual waserrence Winschel of
Vicksburg National Military ParkThis national parkitilizes the GPS Rangeystem from BarZ
Adventures, and was able to provide insight into the system. Another useful pair of contacts was
Tom and Nancy Condon frommcompany calletlature Pods, who provide tours using iPod

technology. These individuals were able to provide inféioneonthe iPod touring technology.

After the scope of the project narrowed to focus on cell phone technology, we expanded our
contacts to includenuseum that utilize cell phone based tours. These contacts iritienkn
Rectorfrom Valley Forge NationaHistorical Park which utilizes a tour from Guide by Cell. In
addition, we were in contact with Amy Schlegel fromfts University Art Gallerya user of a
Spatial Adventuresour. We also contacted Sue Moynihan of the Cape Cod National Park due to
their use ofanOnCell System toulMWe also attempted to contact other users including other

national parks, the New York State Parmksdothers who did not to get back to us.

In order to acquire the experience that these organizations obtained by develogatgtgurs
of their own, we interviewed these individuals as representatives of their respective

organizations. These interviews allowed us to discover more information about cell phone based
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tours from users, and their opinions of the technology. Fudisiails regarding key topiage

discussed with themman be found i\ppendix F

Since we only had a limited number of questions, and desired detail on topitsetea

individuals were most likely not used to discussing, we decided to conduct email interviews.
Once we were in contact with a representative from the organizations, we sent out an email that
included the questions we would like answered, and tolu therespond at their leisure. The
guestions askedlong with the responses can be foundppendix G Appendix H and

Appendix |

4.2.2 Sponsor Meetings

During our time on the island, we coruded and attended multiple meetings with our sponsor.
Our first few meetings were especially important for getting the project moving in the proper

direction.

The initial meeting was our proposal presentation to the MH®ctober 2. This served as a
means of introducing ourselves and helped in opening lines of communication for further
meetings. On this first day we met our project liaison, Dr. William Tramposch, who is the
organizationbés director. We were afso introduc
Interpretation and Education, amt. Erik Ingmundson, the Senior Interpreter; both of these

individuals were important contacts and sources of guidance throughout the course of the project.

Soon after we scheduled a meeting with our sponsor for Wedpestober 28, which allowed

us to better introduce ourselves to Dr. Tramposch, Ms. McCray, and Mr. Ingmundson. We also
took the first steps towards clarifying and establishing a direction for the project, using the list of
topics inAppendix Jas a script. In particular we discovered that the idea of the IPED tour had
been existent for some time, and that the wayfinding aspect of it was in response to the ReMain
Nantucket initiative that found navigating the downtown area was proble matic.s@/&ak this
opportunity to gather feedback on the visitor survey we were planning to administer over the
coming weekend. Mr. Ingmundson was particularly helpful as we revised and readied our

guestionnaireThe transcript for this meeting can be found\ppendix K
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On ThursdayOctober 38 duringour first week on the island, we presented a condensed version
of our proposal presentation for the Nantucket REDspapof local business and

organizational leaders. This meeting provided us with some different perspectives on the iPED
Tour in the community and framed the project and prototype as the foundation of a service that

might someday expand beyond just the NtdAhe entire Nantucket community.

The following Wednesday, Novembef&ve met with the NHA®sS interpr
presenting a condensed version of our proposal presentation. Like our meeting with the
Nantucket REDs, this was used as an opportuaitgarn and better understand different

perspectives on the project.

Wednesdays were also established as the date of our weekly meeting with our sponsor and
project advisor. The first weekly meeting gave us an opportunity to present our survey findings
to the key members of the NHA staff introduced above. This meeting and our survey results
clearly established the technology best suited for the prototype. We also laid the foundation for

the script writing and prototype development phase of the projeathvaeigan shortly after.

4.2.3 Role-playing as Tourists
Role-playing as tourists, although not a common method of data collection, was very useful and

applicable to this projecthe thought behind rolplaying as tourists is that if you experience a
place as adurist, you can get an unbiased perception of what tourists would want in &heur.

fact that none of our group had ever been to Nantucket before was both an advantage and a
disadvantage. As first time visitors to Nantucket we were able to tour thd isifially without

any preconceptions or navigational experience. This allowed us to better analyze what
technology would be most practical, and determine how to best conduct a tour. This exercise also
helped us better understand how to supplement tlergunterpretive techniques used by the

NHA, by familiarizing ourselves with the island and the museum. During our tour with NHA
interpreter Karen MacNab, we were able to determine the amount of material presented at each
site, and reflect upon the besawto present it in an electronic tour. Rplatying as tourists also
allowed us tayet a sense dhe walking distance between the sites, the ease of navigating

through the downtown area, and the cell phone coverage at all locations.
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4.2.4 Museum Visitor Survey
To determine in a broader sense the opinions and feelings of potential users of the iPED tour, we

used surveys to collect data from visitors to the NHA and the island of Nantlwikeq the
weekend of November®1 The survey consisted of questions tstertairdthe interest,
expectations, and desired medium for an electronic tour.ABpendix Lfor a copy of the

survey)

In order to collect the most accwadata, eliminate bias from our questions, and clarify

confusing or wrongly worded questions, we pretested and refined the survey using various
individuals After developing an initial set of questions, our growmph the assistance of our

project advisgrensured that each question was worded in an understandable way in addition to
being able to produce understandable and useful results. After meeting with the NHA, additional
guestions were added that covered topics they were interested in learnindrabidgr to get

an understanding of how people unfamiliar with the survey would react to it, the first phase of
pretesting utilized fellow Nantucket IQP studemtfierwards, thesecond phase of pretesting,

using a survey that was modified to addresseissiiscovered in the first phase, was

administered t@ightmuseum visitoren Friday October 31

Initially we planned on conducting oral surveys by randomly selecting a percentage of visitors as
they left the Whaling Museum. As visitors were about to exit the museum, a group member
would have approached them to ask if they would be willing to takdrparsurvey. The

qguestions (listed il\ppendix L) would have been asked aloud and results recorded on the survey
sheet. Based on the recommendations of the NHAee&ded to change the surveying location

since they had previously found that many visitors are in a rush to catch a ferry as they leave the
museum. They had also discovered that the entrance to the candle factory from Gosnell Hall, and
the area betweehe scrimshaw collection and the Peter Foulger Gallery had been found to be
optimum locations due to the flow of visitors through the museum. We also discovered during
the second phase of testing that conducting the survey orally presented issues digstiora g

that asked participants to rank a list of items. We faced difficulty in reciting the list of items in a
nonleading manner and showing them the list instead became a balancing act of the list, and the

other sample materials. Due to this issue amddesire to survey as many guests as possible in a
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short period of time, we decided to change our strategy and distribute paper surveys to visitors

instead of asking the questions verbally.

Based on those discoveries, we conducted surveying on the wlesfidsnvember ¥ and 2¢

along with the following Monday the®3 The surveying was conducted in the area around the
entrance to the candle factory from Gosnell Hall on the recommendation of the NHA. Due to the
limited number of visitors to the museum ihgy the offseason, we attempted to approach all
individuals and groups, introducing ourselves and the project, and asking whether they would be
willing to take a short anonymous survey for

Following completionsurveys were collected and stored for later analysis.

In order to gain useful information from the surveys for data analysis, survey results were
entered into an Excel spreadsheet. From this we were able to collate the numbers and create
charts and graghbased on the data (which are availablappendix MandAppendix N.

Extensive explanation of these results can be found in the Results and Analysis section.

4.2.4.1 NHA Member Survey
We had initially planned on the possibility of conducting surveys of NHA members through

mailings or electronic distribution to utilize the valualmformation they possess. This however
was deemed unnecessary due to our modified timetable when the NHA quickly settled on a

desirable technology.

4.2.5 Determine Technology
Once all of the data was collected amgdut into an Excel sheet to properly display the data,

updated outechnologymatrix to provide an wpo-date graphical representation to the NHA

The original matrixas seen imur Literature Review opage22, sortedthe technologiesn

medium (hardware or software), wayfinding capability, video capability, and estimated post
production costTo update this matrix, we added in the survey results, an ease of use category,
and renamed some of the original categories. In the new version all of the technologies were
given a score for each category, and each category was weighted. This procesiedsidehe

Results &Analysis section.

This matrix took into accourthe desires of the NHAheir visitors andthe abilities of the

various available technologieBased orthis we made our recommendation to the NHA that cell
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phone technology woulddst suittheir application. The main support for cell phone technology
came from its high acceptance rate by the guests surveyed and its low cost to the NHA.
Additionally, thistechnologyu t i | i z e s devigesmdaargngthe dNiWAdoes not have to

maintin hardware.

4.2.6 Prototype Development
Since the cell phone based tour technology was determined by the second weskland, we

began to develop the prototype tour for the NHA, beginttiigyphase earlier than originally
planned. We had initially thait that a script would be provided to use for the tour; however,
we discovered that this was not the case and that the NHA expected us to work with the

interpretive staff to write a new tegpecific script using their historic resources. Despite Dr

Trampschés hopes that we would be able to provi

writing scripts for the nine key sites of our prototype: the Fire Home House, Greater Light,
Old Gaol, Hadwen House, Quaker Meeting Hol¢ldA Research Library, lcy-Christian
House, Old Mill, and Oldest House.

Utilizing some of the many historic resources, we were able to develop scripts. The main
resource for all of the scripts was tReoperties of the Nantucket Historical Societyok, which

was written to degibe the main sites for members. Using that book as a base, additional
information from both the NHAOs website and
added to the scripts to provide more detail and reinforce our understanding of the history
involved. While writing the scripts we tried to keep their lenlgds thaminety seconds

following suggestions from other museum contacts.

Once we finished writing the scripts, they were sent toNtCrayand Mr.Ingmundsorfor
review to check for hisrical accuracy and to improve them any way they could. After they
finished reviewing the scripts, they sent them to the interpvetstiaff for additional review. The

final version of these scripts can be found\ppendix Q

After revision of these scriptsye began recording theitial audio segment® be used in the
tour. Audio recording of the site scripts took place on DecemBed™® 17" and 15 The
recordings were conducted in the conference

conference room was decided upon due to its low volume of airflow from the ventilation system,
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and a limited amount of background noise emanating from the effieceonment or the
operating museum above. Voice talent included Rob Matrow, Andrew Labrecque, Eric
Ingmundsonand DougBurch These individuals were chosen by their availability to record the

scripts and the ability to speak loudly, audibly &émeir recording quality.

Multiple microphones available to the group were tested to ensure the best audio quality for
playback over a cell phone. The microphone chosen lasberstyle Sony ECMC115
condenser mrophoneowned by the NHA. The microphone wasaatied to a MacBook laptop
through the linen port. The software used to record the segments was Audacity v&r3iéd

a free open source, muftiatform audio editing software package.

After recording the audio segments, the original recording filrewompressed to form an

archive as a fallback if the original recordings were needed. The main files were then edited
using the software package. Since the audio recordings started slightly before the voice talent
started reading the script, and werepped after he or she was finished reading them, the files
were cropped. The audio segments were also edited to remove parts of the recording that
included spoken errors by the voice talent and occasional background noise that could be heard

when the speakeavas paused.

To ensure the best sound quality, two audio effects were applied to the entire segment. First, the
AlLevekfFérot was applied with the de fhresholdif A mode
noiseset t0"-70dB" This effect created a@ven volume throughout the length of the segment

and eliminated some of the background hiss, hum, and ambient noise. Nékioth®lized

effectwas applied with thenax amplitudeset tofi0.0dB ¢ Thi s ef fect was used
amplitude of the segemt to the maximum without distorting the audio, allowing for a louder

audio file.

Once the editing was done, the files were exported as AlFHdileschival purposes in case the
audio files are needed for another use. An AIFF file is a standardizedhpnessed and lossless

audio format that although large in size, does not have any loss in quality. The files were then
exported as MP3 files, a standardized compressed and lossy file format that creates a smaller file
size at the cost of some audio qualithese MP3 files were then uploaded to the OnCell tour

through a web interface, and linked to the different tour stops.
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All three cell phone tour providense were in contact witbffereda free trial periodSince the
NHA was only interested inanderstanohg the development processe developed the prototype
usingartrial offered by OnCell Systenburing a phone call witfthomas Dunnef OnCell, we
received a free 45 day trial of their product for our gradgon completion oé& five-site

protaype, we began the testing process.

4.2.7 Prototype Testing

Prototype testing was utilized to aid in the analysis of the prototype, providing us with feedback

on the cell phone tour functionality, its interfae@d content.

In order to test the tour, we neededdevelop a handout that would allow visitors to take part in

the tour. The handout consisted of a map and a brief set of instructions to get participants started
on the tour. Using acannedmage of themap used in th@roperties of the Nantucket Histcal
Associatiorbook, we used an imagaliting program to transform it, making it suitable for the

tour by changing the colgradding in the site locationand overlaying text for the instructions

The final version of the map and instructions candusd inAppendix P

In order to ascertain the opinions of testers, a survey that accompanied the map was created. The
survey,asfound inAppendixQ asked about usersodé opinions of

the technical parts of the tour, and left space for comments.

To save paper, and to make it easier for guesisd¢pthe map was printed on cardstock, two to a

page, and the survey was included on the back of each.

We had always expected that the selection of visitotest the prototypeould be dependent on
their availability during the ofeason. It was detemed that prototype testing groups should

not last very long because they neétb be short enough that people are willing to take time out
of their days to participatélso we decided to keep the route of the tour minimal and centered
around the Main $¢et area, since other activities were going on at the time, and it was very cold

out.

The Friday of Christmas Stroll, Decembdt &long with the morning of December™,3vas
spent testing the prototype with other WPI IQP students and our padjgsbr who were in

many ways touristandwould serveas viable testers of the prototygéhe willing participants
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were asked to come to the Whaling Museum, where we met them and distributed the handout
containing the map and directigredong withthe survey. \Msitors were informed that following

the session they would be asked to complete a brief questionnaire about their experience with the
device. The session involved actual hands on interaction that simulated actual usage in every
aspect with the exeption of a full catalog of site§Ve instructed them that the tour was intended

to be seHguided, and that we were just there to observe and would not provide instructions or let
them know if they got lost. The reason we conducted the tour in this maasdo ascertain if

the map and instructions had any flaws, and to test how difficult it was to navigate to and locate
all of the historic sites. The tour, whose route can be sef&ppandix R started at the Whaling
Museum, went down South Water Street, and progressed towards the first stop, the Quaker
Meeting House and Research Library. From there the tour progressed to th&€Matian

House. Next, it moveback to Main Street towards the Hadwen House & The Three Bricks.

During the length of the tour, we took notes on how the group navigated with the map, their ease
(or lack of ease) identifying of all the buildings, all the comments spoken about thenur, a
anything else we felt was relevant. At the end of the tour, the participants were asked to fill out
the survey on the back of their handout. We also started an informal discussion of the tour to
discover how the group felt about it in greater detaihttiee survey could convey. Once they

completed the survey, we thanked them, and ended the session.

Locating touristsvho would be willing to take part in our walking towes difficult at the time

of year we were on Nantuckesince almost all of the tosts had returned to the mainland

weeks, if not months ag&inceour grouf® prototype evaluations coincided with tGaristmas

Stroll, we thought it would beasier to find guestilling to participate at this time, than

compared to other timeturingthe winter. The Christmas Stroll takes place from Friday through
Sunday, and consists of hundreds of lit Christmas trees on the streets, large discounts in the local
shops, and numerous other festive activiti&iace this event draws a large number of tasiris

and summer residents back to the island we felt this was the best time for. {Biséiqmpssibility

of compensating guests for participation was considangidhose who participated in testing the

tour were provided with a gittertificatefor the Museim Gift Shop along with membership

materials.
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Testing of the IPED Tour prototype with Museum guests took place on the weekend of

December 8. We set up a table in the foyer of the Whaling Museum to advertise the tour. We
distributed the handout that imcled the map card and survey to allow visitors to take a self

guided tour, and return the completed survey later. We also attempted to attract groups of visitors
willing to participate in a group test of the tour around town, where we would follow them and

take notes on our observations (like we did with the earlier group) and discuss the tour briefly

with them afterwards. Given the fact that the
hold (due to the NHAOGs Fest welmopedtobe aflerteatiract a nd t
tour groups of up to ten to depart on an hourly basis. We quickly discovered, however, that these

events would have the opposite effect on participation.

Due to the fAnature of the we e kdaaoahy giouptairs,wer e ut
and the handouts for the self guided tours resulted in a good number of calls to the Whaling

Museum stop, a few calls to other sites, and most unfortunately no completed surveys. (E.
Ingmundsonpersonal communication, October 2908D The reasons behind this are detailed

in the results and analysis section.

Since little data was collected from visitors, other groups of people were asked to take part in the
tour to provide additional feedback. These groups included NHA staff aatNanitucket

residents that we were able to contact. Although these individuals could not provide the same
type of results as visitors, since they were already familiar with the history and navigation around

the island, they were the only people left, @ndvided good feedback.

The first group of locals that took part in the tour resulted from assistance by another Nantucket
IQP group. During a conversation with their sponsor this group mentioned our lack of data, and
the sponsor offered take the tour diticout the survey and was also kind enough to forward it to
other residents she knew. We also used the Allmncheon as an opportunity to distribute

more of the tour maps. Surveys from these individuals slowly came back to us through emails.

In addition, following one of our sponsor meetgghe map and survey were forwarded to the
NHA staff. In hopes that it would foster greater results and willingteeparticipate we made

the actual touring optional, asking the staff to simply listen to the aedjments. This provided
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us with valuable information on the user interface and scripts, while avoiding the task of locating

sites which many staff members were already quite familiar with.

Due to time constraints, we set the evening of Saturday Decdr#bas the cutoff for all

surveys, so that the results could be sufficiently analyzed. Due to the relative lack of results and
ideal participants, the data had limited utilifjne multiplechoice responses were entered into

an Excel spreadsheet, and graphed. From these graphs, limited conchesiemade. In

addition to these graphed results, the comments and written in responses were collated, and used

to form recommendations

4.3 Conclusion
Based on the results of our prototype testing and exit survey, the feedback we gathered from

other museums, as well as the data gathered from the museum staff and visitors, we worked to
compile a final recommendation to the NHA. In our finalganetation, we showed our updated
resultsand explained what progress we made towards the ultimate goal of the complete
prototypetour. We also recommended that the NHA continue with the cell phone based tour

technology citing the successful prototyping.

In summary, the data collected by our project includes the data collected from museum visitors
during the weekend of Novembe¥, Which was analyzed and considered using standard
statistical data techniques to determine the best type of technology fBEeTour of

Nantucket. Further data was gathered on each of the three cell phone tour pdobmtérom

them and their usedsto evaluate and compare each. Cost and feature comparison tables were
used to interpret this data. Surveying and observatignadbtype testers was also collected and
analyzed to form recommendations for the NHAOG:

Nantucket.

Since the aforementioned tasks were completed within our seven week window of opportunity,

we outlined a timeline gecting our progress, ageen in

Figure5.
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Week 1 Week 2 Week 3 Week 4 Week 5 Week 6 Week 7 Week 8

Activity 10271900 | 11/02-13/07 11/10-11/14 11/17-11/21 Thanksgivin 12/01-12/06 | 12007-12/12 12/15-12/18
M|T [WIT |F {S4SIM|T [W[T |F [M[T [W|T [F [M|T |W|T [F IM|T [W[T |F [M[T [W|T |F [SF&AM|T [W|T |F [M[T |W|T

Conduct research

Role play as tourists

Meet with NHA

Prepare survey

Conduct survey

Compile survey data

Set up interviews

Conduct interviews

Interpret interviews

Write script

Develop prototype

Test prototype
Report writint
Final presentation p

S e

Figure 5: Project Timeline
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5 Results and Analysis

5.1 Visitor Survey Results

On the weekend of NovembeY and the following Monday the®3 we conducted surveys with

visitors to the Nantucket Historical Association (NHA) Whaling Museum, a copy of which can

be found inAppendix L Over those three days we conducted a total of 61 surveys from the
museumbébs total of 169 visitors. This | evel of
slightly different populatn than what the museum seksingthe peak summer season.
According to E. I ngmundson (personal communi Ccé
upwards of 900 visitors a dayo during the sumr
the museum dumg the offseason were comprised of fewer tourists, and more of the older

demographic.

These differences in visitation play a part in the accuracy of our results. Since the tour will be
used primarily during the summer, the feedback we received fromititerygopulation might
differ from that of the summer population. This is important because the older population would

most likely have different technology views than a younger one.

The sample size that we were able to gather for the survey was limiteel humber of visitors

going through the museum that day. Therefore, the conclusions we have drawn from that data
may not be as accurate to the full population as we would have preferred. Another possible
source of error, stemming from the populationveyed, was attributable to the prevalence of

group visitation. Some groups and couples filled out a single survey together, while other groups
were represented by multiple surveys. This resulted in some groups being represented differently
than others. Guaps also caused misrepresentation in our data whenever one member chose not
to complete a survey on the basis that a member of their group had already completed one.
Group members would also opt out of the survey for fear that they would slow down thair gr

by taking it. Another common reason for individuals not to participate in the survey was for
catching a scheduled ferry back to the mainland. These visitors saw their time at the museum as
limited and likely wished to spend their time exploring (notig). While a visitor with a

deadline to catch a boat might better represent a summer visitor, they also might be the type of

person who would not be willing to take part in a tour because of their lack of available time.
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Once the raw data (see Appendide2 and R3) was collected, we compiled and drew
conclusions from the resulting numbers. Of the visitors we surveyed, 64% were first time visitors
to the NHA Whaling Museum, 28% had visited before, and the final 8% were NHA members

who had also visiteddjore. These numbers can be sedrigure6 below.

Museum Visitor Breakdown Internet Research Before Visiting

@ First Time Visitor @ Used the Internet
@ Visited Before @® Did Not Use the Internet
NHA Members

Figure 6: Museumpatronage and Guest use of Internet

Of the visitors surveyed, 60% used the Internet to learn about Nantucket, asSigenet

above. This is an important statistic to know, especially when congiydéraa and MP3

technology. Visitors who use the Internet to learn about their destination would be more likely to
learn of such a tour and could better plan to take part in it by bringing the necessary hardware
with them preloaded with the content. Thisignificant when considering an iPdased tour,

since visitors would be required to load the tour onto their device before coming to the museum.
This must be done from their own computer since some devices contain software that links the
player with a sigle computer or account to prevent unauthorized sharing of copyrighted music

files.

Another part of the survey studied iPadsd MP3 playeras a potential tour technology. As
shown inFigure7 below, 66% of visitors owned an iPod or other MP3 player. Of those who
owned one, 62% hattte ability to display video while the other 38% could not (or did not know

if they could). That shogthat just over 40% of visitors owned a device that could be used to
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display a tour featuring video. The results also show that 50% of all visitors surveyed owned an

iPodor MP3 playerand would be interested in using it to take a tour of Nantucket.

Do you have an iPod or other
mp3 player?

Unsure
a%

Would you download and use  ¢4p it play video?

a tour on your iPod?

Figure 7: iPod related survey results

Additionally, the survey found that people would be interested in renting a device that features
GPS. Of the guests surveyed, 75% thought that they would rent such a device if it were available
to them. Results also showed that the average maximum fee visitors would be willing to pay for
the rental was $12.80. The mode cost came to $10. While the positive response to this question
was high, the fact that this question describes a device thaepsepd not familiar with has to

be taken into consideration.

The survey data also provided insight into cell phones as a medium of providing tours. Of the
visitors that we surveyed, 89% were carrying a cell phone with them at the time, and 74% of
those whowere carrying one would have been willing to use it for touring. The resulting figure
shows that 66% of museum visitors would be willing and able to take part in a cell phone tour.
The results also showed that cell phone reception did not appear tadidearp since the

average reception was rated 4 out of 5. Further investigation of cell phone reception was

performed for confirmation of this.
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In addition to technology questions, visitors were also asked about their thoughts on the content
of the tour. he question asked them to rank the top three topics they were interested in learning
about, including directions between sites, |latilactions, historic events, historic sites, historic
individuals, and Nantucket legends. As showfkigure8, historic sites was the clear first choice

of visitors, with local attractions, historic events, and Nantuldggnds coming in close behind.
When the second drthird choices are added in, historic sites and events are shown to be most

important, with the rest falling behind.

First, Second, and Third Choice Votes
First Choice Votes

20- 45 7

Third
m Second
7
® First
8

74
7,
ctions Llocal  Historic Historic Historic Nantucket
Attractions Site: Individuals  Legends

6
10
5
' 0

Nantucket Dire
Legends

Directions Local Historic Historic Sites
Attractions Events

1
Historic
Individual

Figure 8: Guest preference of tour content

The survey also gathered visitor input into the length of thessgments at each stop. Although

the average length comes to sem@nutes and twentjwo seconds, that number is not

representative of the data, as showRigure9. This is due to a few outliers of 60 minutes

which wecan only assumeame fromsurvey takersvho misunderstood the question and

thought it was asking about the entire tain€¢e the majority of the responses were under 5
minutes). Basedrothe lack of a pattern to the data, we feel thatidgrediength of time for

segments is inaccurately represented by the data. This is backed up by comments from surveyed
visitors who said that the length would be highly dependent on the content being presented, and
that it was difficult to imagine how long awvgin length of time would actually seem without

experiencing it.

41



Length of Tour Segments
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Figure 9: Guest preference oéach stop length

Also included in the survey was a question that asked about other museums that offer electronic
guided tours, andvist or 6s opi nions of t hem.AppérdigMdie sul t s,
not prove to be as useful as expected. Although we were able to discover some additional

museums that offered tours, nahat we are aware otilize cell phone tours, which were

chosen by the NHA days after completion of the survey. The opinion section, which we had

hoped would provide useful information, ended up being left blank, orinedtgeneric

comments | ike Ainformativeo or falways goodo

5.2 Technology Results

Upon the completion of our background research and survey data analysis, we were able to
compile information about the different forms of technology. The breakdd this information
into positive and the negative categories made it possible to recommend a technology to the
NHA.

One type of technology we researched was the RFID system of lotiagjgered content used at
the Exploratorium. From early on, we hdelcided to not consider this hardware based system
because we doubted its wide variety of possible applications would be worth the high cost of
developing a player device with an imbedded tag reader. Additionally, its location sensing
abilities are quiteinited, making it less desirable than GPS. Having already determined that

RFID should not be recommended, we did not include RFID technology in the survey.
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GPS devices, primarily the GPS Ranger by BarZ Adventures, feature sdiadiéd location
sensing apabilities as well as a video display. The surveys showed that sdvenpercent of
guests would be willing to use this type of tour, giving it the highest acceptance rate. These
positives made it seem that GPS devices would be the ideal solutitve fidiHA. Through
correspondence with Terrence Winschel (a historian working at Vicksburg National Military
Park who collaborated on the development of the GPS Ranger program there) we confirmed that
other organizations have found the technology to be alluséérpretive tool. Unfortunately, this
GPS technology comes at a high price. The hardvammething that the NHA had expressed a
desire to avoid would havecost approximately$ to $X initially with an additional yearly cost
of $X to $X (the exact figures have been deleted from this report due to their confidential

nature). From all the information, we determined that the GPS device is excellent for outside
locations that benefit from high numbers of yeawnd visitors. Unfortunately, the NHA does

not have the visitor volume to make this a feasible option.

Ourresealc i nt o i Pod based tours yielded interest:i
and hardware made it a very tempting choice to consider for the NHA. However, our surveys

showed that it only had a fifty percent acceptance rate among guests. Adlgitiamaresearch

showed that only thirtyour percent of Americans own an iPod or similar device and that most

visits to museums are impromptu, lacking the foresight needed to download the tour and pack a
player before traveling to their destination (Madd2008). Thespotential problemsthe

difficulty in content distribution due to licensing restrictions, and a lack of locagmsing
features made i Pod based tours |l ess appealing

possibility of offering i as a second option for guests was considered.

The final type of technology was cglhone based audtours. These tours are provided by

OnCell Systems, Guidby-Cell, Spatial Adventures, Museum 411, and other similar companies

to hundreds of museums,timnal parks historic towns and landmarks throughout the United

States. The surveys showed that sy percent of guests were accepting of this type of tour
technology, overlooking its lack of video and locat&emsing capabilities. Also, cell phones

were owned by 90% of guests surveyed, making this the most accessible touring method to
users. This result is close to a figure from our research, which states that 95% of people surveyed
in the United States own cell phones (Kim et al, 2008). With aat@giproximately $200 per
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month, the availability of free trials of the software, and the future possibility of the NHA
hosting the technology themselves, cell phone based tours were the most appealing solution for
the NHA.

5.3 Technology Analysis

This is a ecap and summarization of our technology research and survey information. RFID
should not be considered because it is too expensive and difficult to implement. GPS based
devices have everything that the NHA desires in their tour, althiegtrequire hardware and

havea very high initial and regular c@stot worth the only 75% of guests who would use one.

An iPodbased tour is a compromise. It is a videpable, nofhardware solution that comes at a
low cost, but has no locatiesensing abilies and accessibility to only 50% of guests. Aell

phone based tour system is also a compromise, sacrificing losatinsng capability and video

for the advantage of being hardware independent, low in cost, and more highly accessible. This

compromise isfrom our perspective, the best solution that we can offer to the NHA.

To help identify the technology best suited fc
technology matrix as seenTrable 3. This matrixjudges each technology based on six
characteristics, each of which were given a weight. Price was the highest weighted characteristic

since it was viewed as highly i mportant becaus

Although the NHA has a significat amount of fAcash or cash equiv
cautious about any investments and new expenditures because they are concerned with a

decrease in annual contribution due to a changing economy (NHA, 2007). In addition, Kim

McCray, the Director Dinterpretation & Education, wasvolved witha failed project at the

Smithsonian Institution called the Siguide, whose technology provider went out of business soon

after the project started. Because of this, she is cautious to invest in technologgrbard

Ease of use, medium (i.e. hardware or software) and GPS capability were graded equally because

of their importance to the tour. Ease of use is an important factor based on our literature review,

which showed that people required a technology that¢bald learn to use in seconds and one

that would become an invisible medium between the user and the information being circulated.
Medium and GPS capability were important as we

hardware and the difficultieslentified in navigating downtown Nantucket.
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Survey results have a lower weight because, although important, they are limited and not

indicative of the opinions of the peak season guests. Finally, video was weighted least because of

concerns with guests siiag down at the device instead of taking in the sites and the beauty of

Nantucket. The distraction of a video device could also be a safety concern on busy streets.

After assigning weights based on the criteria above, each technology was then rankedlen a

from 1 to 10 for its score under each characteristic. Ease of use, medium, GPS, and video were

ranked based on the wide range of information gathered about each particular technology. Price

was based on a rough scale of 1 being the estimated ptice wiost expensive technology, and

10 being no cost at all. The score for survey results used the percentage of people who were

willing and able to use the device divided by 10.

The total score for each technology was created by multiplying each sabrey@h 10) with its

characteristicos

weight and

summi ng

t he

resul t

were the optimal technology with a score of 7 out of 10, followed by iPods with a score of 6,
GPS with a score of 5, and far below RFID wétiout of 10.

Charaﬁ:{;‘:‘ and Pﬁ;’:e iPod GPS  RFID
Price 40% 8 9 2 1
Ease of Use 15% 9 3 9 5
Medium 15% 9 4 3 3
GPS 15% 2 1 10 4
Video 5% 2 6 8 3
Survey Results 10% 6.6 5 7.5 N/A
Total 7.0 5.6 5.3 2.4

Table 3: Updated andwveightedTechnology Matrix

5.4 Selection of Cell Phone Technology

Based on all of this information, it was decided to recommend theleetie based technology

to Dr. Tramposch, Ms. McCray, and Mngmundson. During our weekly meeting on November

5" we discussed the findings from the survey and our research so far. We explained our

technology analysis, making the suggestion that the NHA would best prosper from utilization of

a celiphone based touhey admitted that they had been leaning towards the cell phone

technology since our initial presentation, and grigimed work towards a prototype.
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It was at this same meeting when we learned that we would be expected to draft the tour script
that wauld be used. Surprised by this unexpected new task, but determined to succeed, we
discussed which sites were of highest priority, and began writing scripts for them. We then began

the task of writing scripts and contacting providers and users.

5.5 Cell Phone Technology Investigation

After cell phone technology was decided upon for the IPED Tour of Nantucket, the focus of our
project shifted to determining the best implementation of this technology. With multiple cell

phone tour providers available, we set autiétermine which would be best for the NHA in

terms of features offered, price, and service. We chose four cell phone tour providers to examine:
OnCell Systems, Guide by Cell, Spatial Adventures, and Museum 411. As part of our
methodology we decided toespk with both representatives of these companies and
representatives of their respective clients. Complete notes from these conversations can be found

in Appendix G Appendix D Appendix E Appendix G Appendix H andAppendix |

Museum 411 did not respomnal our communications until a few weeks after we initially
contacted them. Since that initial response we have not received anything further from them.

They have therefore been left out of our results and analysis.
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5.6 Communication with Cell Phone Tour
Providers

5.6.1 Features Comparison
From speaking with Thomas Dunne, CEO of OnCell Systems; Grant Lewis, a representative of

Guide by Cell; and Michael Giniger, Chief Technology Officer of Spatial Adventures, we
identified some of the key features of cell phonegdar use in comparison of the providers.
From the features identified from each provider, we compiled a list of those most important to
the NHA based upon their input. These features, as well as the completed table, are shown in
Table4.

OnCell Guide By Cell |Spatial Adventures
Flat Pricing Plan Option a Optional a
Usage Pricing Plan Optipn No a a
Seasonal Pricing Optior a a a
Pricing Structure Number of Ports| Number of Callerg Number of Minute
No Contract a a a
Call Stats Included a a a
Local Number Provided a a a
Background Experience a a a
Visitor Feedback Feature a a a
# at Prompt Not Requirgd a No a
Record Over Phone a a a
Upload Over Web a a a
Custom Greetings a a a
iPod Tour Support Optional a a
Multiple Languages a a a

Table4: Features comparison of cell phone tour providers

Each company has various pricing options depending on the needs of the organization. Flat
pricing allows the NHA to pay a specific, predetermined, price per month. The NHA can also
choose to utilize a usage based pricing plan that charges a monthlyddeohdsow much the

tour is used that month. Seasonal pricing allows for a flat pricing plan that is higher during the
peakseason and lower during the -gason. The three different companies each have a

distinctive way to debermi DeCehédsoptiofng

a7
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number of ports, with each port allowing for one simultaneous caller. They have reported that the
plan can change seasonally. They recommend that the NHA use 5 ports during the peak season

and less duringie oftseason. Guide by Cell charges based on the number of calls that the

system sees each mont h. Spatial Adventuresod pr
phone plan, and is based on the number of minutes used each month. They have alsa offered
competitive seasonal fixed rate plan to the NI

shown inTableb, Table6, andTable7 below.

CONFIDENTIAL INFORMATION
The exact figures have been deleted from this report
due to their confidential nature

Table5: OnCell Systemsricing

CONFIDENTIAL INFORMATION
The exact figures have been deleted from this report due
to their confidential nature

Table6: Guide by Cell pricing
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CONFIDENTIAL INFORMATION

The exact figures have been deleted from this report dueto their
confidential nature

OR
The exact figures have been deleted from this report dueto their
confidential nature

Table7: Spatial Adventures pricing

One feature that all providers offer is caller statistics. These provide detailed information about
users of the tour, including the city that the phone is registered to, the number of times each
phone called the tour, and the length of time that eachsstigtened to. Another feature offered

is a visitor feedback line, which allows callers to leave comments about the tour over the phone
through the system. Finally, all providers offer the ability to incorporate a custom greeting in

place of a default $@f instructions.

Another available feature is iPod tour support. This means that the NHA can convert their cell
phone tour into a format that can be played using an iPod or other MP3 player. Although OnCell
provides an automated method for convertingua into a podcast, the ease of taking basic audio

files and creating playlists makes this possible regardless of provider.

Each of the providers provides two ways to add content into the tour. The optimal method is by
creating a digital sound file of theontent, and then uploading it through a web portal. An

optional method is to record it directly into the system over a phone.

Note that each provider offers every key feature, except for OnCell Systems, which does not

offer a usage based pricing struetuand Guide by Cell, which requires the end user of the

system to enter fA#0 after each stop number. Al
latter was identified as an easkuse feature based on observations of existing tours hosted by

each prowler. Although each provider offers nearly identical sets of features, their

implementation of each feature often differs, providing varying qualities of service between the
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companies. In general, these companies stay up to date and competitive in thdanadte

phone tours.

Some differences do exist in the administrative interfaces provided to the client by each provider.

In all cases this interface is used for uploading content and setting up and monitoring tours.

OnCell Systems provides a Googlaps-enhanced caller identification diagram on its
Adashboar do s howi nAnothehddferenceiis gheBpatal Adventwes | | er s .
requiresst he «client to contact Smpadwicenient ditdepleackd,ur es t
via the welor recordedover the phoneRepurposig, pasges audio fileghrough filters and

changsthe bit rate to a level more appropriate for playback over cell phone speakers. In

comparison to the other two providers, this is an added step for tour setup and weald fre

NHA from updating the tour entirely independently. According to Mr. Giniger, this repurposing

of content provides an advantage in sound quality. This has been difficult to confirm through

observations of sample tours, as all three providers toavs of varying quality.

5.6.2 Suggestions for Implementing a Cell Phone Tour
I n addition to offering an overview of their ¢

also offered advice on the process of content and tour creation. Our researchapriomg on
Nantucket seemed to suggest that the length for each audio tour segment should be at most two
minutes. This was confirmed by most of our contacts, some even suggesting that a minute and a
half should be the maximum. We also received somewheadradvice relating to the use of

sound effects and music in recordings, something that Dr. Tramposch was very interested in
including to set the mood for each narration. OnCell Systems noted that while recordings with
special effects worked very well whesed sparingly, simple voiganly recordings received

nearly identical positive listener feedback. Spatial Adventures suggested that voice and sound
effects should be recorded on separate tracks, uploaded separately, and then repurposed
differently than wice-only content. Guide by Cell suggested not to use any additional sound
effects, suggesting that they only distract from the narration of the tour. All three providers
recommended that content be recorded in a quiet place without background noisarrad w

that the mono speakers of cell phones were limited in their playback capabilities.
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Providers also advised us about the importance of signage for the success of a tour. Mr. Dunne of
OnCell Systems noted that signage can be just as important asrticertent. Unfortunately,

signage is problematic for this project because of strict regulations on the placement of signs in
the historic downtown of Nantucket. For this reason, we decided to provide users with a map or
flyer. Mr. Dunne warned against ghdecision, saying that while they will not destroy the tour,

they may result in decreased visitation. This is due to the fact that users would have to obtain the
map before utilizing the service, which removes the benefits of coming across a signiadvertis

the tour and dialing in on the fly. To remedy this, Mr. Dunne suggested the use of temporary A

frame signs (in addition to flyers) for guiding and attracting visitors.

Given the fact that all three tour providers offer two methods for uploading adnega@ontent,

feedback was collected to help determine what method is preferred. All three providers reported

that recording in a studio with a microphone yielded the best quality sound. OnCell Systems and
Spatial Adventures both noted that the differeinceound quality between phon@dcontent

andwebupl oaded content was finot strikingd when ¢
Interestingly, OnCell Systems reported that 80% of the tours it hosts are ghonéd

feedback confirmed our belief thduetre is a positive (however small) gain in sound quality when
recordingstctodteatandnupl oading via the web, ar
way. Through this feedback and our brief experience with this method of recording, the NHA
couldsafely use the phore recording option to help make any future changes to the tour, like

modification of hours in a timely manner.

57 Communication with Cell Phone Tour Clients
57.1 Feedback on Providers

In addition to speaking with tour providers, we took titmeontact their clients to gain feedback
on service and general information about the process of tour creation. Our contacts were Sue
Moynahan from Cape Cod National Park, a user of OnCell Systems; Amy Schlegel from Tufts
University Art Gallery, a user @patial Adventures; and Steven Rector from Valley Forge

National Park, a user of Guide by Cell.

Ms. Moynahan said that Cape Cod National Park chose OnCell Systems as their provider due to

positive feedback received from other National Parks that utitz@dompany Highlighted
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were the caltracking features and the feedback line built into the system. She also noted that
theoOnCiel | staff are available and easy to work
accommodateeée callersoing summersotandofmf lOu OtnCat i

offered a similar accommodation to the NHA.

Amy Schlegel reported that Spatial Adventures was chosen for the Tufts University Art Gallery
Tour based on its affordabil i tSperepsrtedhhbvingsad z e,

no issues with the service since adopting it.

Steven Rector from Valley Forge National Park said that his organization chose Guide by Cell as

their tour provider due primarily to its availability at the time when the tour was betngp. He
statedisome of the companies wanted [Valley Forge
writers and have a tour that would have been \
by Cell this was not the case. In addition to gastomer service, Rector highlighted the by

volume pricing structure as an important aspect for his organization, which sees drastic
variations in visitation. In additi on, Gui de
pr obl e ms 0Fofge in geviexdl \lisgoys have enjoyed the tour, particularly its-open

endedness and portability.

In addition to the features comparison performed above, feedback from museums shows that
there are no major differences in customer satisfaction betweéméeeproviders. What is
important is that the different organizations chose their respective providers for different reasons,

and no two organizations used the same criteria for evaluating available providers.

During our research of tour providers we digered that Spatial Adventures is in the midst of

litigation with another company called NSG Datacom. NSG Datacom filed the suit on November

6"2 00 8, and the nature-Ridperty-Oehesui Fstid B008) i 6§ ed a
The details offie case are not known to us; however, the expenses of a court battle could be
detrimental to a small company like Spatial Adventures and their clients. This point must be

taken into account.
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5.7.2 Suggestions for Implementing a Cell Phone Tour
Sue Moynahan (Capeod National Park), Amy Schlegel (Tufts University Art Gallery), and

Steven Rector (Valley Forge National Park) also provided us with useful recommendations on
the process of creating the prototype tour for the NHA. Having been instrumental in crafting

tours for their respective institutions, this feedback was welcome and highly useful.

Ms Moynahan recommended five questions to consider when planning stops on the tour. They

are as follows:

1. Is there good, reliable cell coverage at the location?

2. What is thecompelling story at this location? What will people want to know about the
spot, and how can it be made interesting to listeners?

3. Can we tell the story in about ninety seconds?

4. Who should do the narration? Some voices have good sound quality; othergootiso

How will we accommodate visitors who have hearing difficulties?

Many of these questions were already in our methodology for tour creation, yet this confirmed

that our methods were in fact valid. Raisul ts
sites follow this section. As mentioned above, the maximum time for each tour segment is an
undisputed two minutes or less. Additionally, the voice talent for our narrations will likely come
from the NHAOGs i nt er pr e thidistiactive vomes that wilbcaptufer o m i n ¢

listener attention (possibly Patrick Stewart).

Although outside of the scope of this project, accommodations for the hearing impaired are very
important to consider. Ms. Moynahan simply suggested handing out acfahpttour for the

hearing impaired. Some tour providers also offer text messaging services as an additional cost.

Ms . Schlegel suggested that a cell phone tour
interpretational service at a museum. Coincidentdiig, is how the NHA plans to utilize their

tour of downtown Nantuckdtas a supplement to musednterpreterguided tours.

One particularly useful piece of advice came from Mr. Rector with regard to the use of maps and
guidebooks in place of stationary sigea From visitor feedback at Valley Forge National Park,

he noted that numbering tour stapmild make visitors feel that they have to start the tour from
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stop one and proceed sequentially to the end. This can be detrimental to the success of a free
choicelearning tour. He suggested using a numbering scheme only for a tour meant to be
followed in a linear fashion. Valley Forge does this by only providing the tour stop locations on
their map, and placing the stop numbers on signs at the locations. Altimbeigsting, this

would be hard for the NHA to implement due to the strict regulations set forth by the Historic

District Commission.

Some other suggestions from Mr. Rector included a warning about the length of tour segments,
the need to keep the lengthmind when writing the scripts, the importance of advertising to
increase the success of the tour, and the possibility of receiving funding from an outside grant.
Valley Forge National Park received their grant from Unilever Lipton so that the progrdan cou

be offered free to the public and advertised for a limited time after being laurdterda year

and a half Mr. R e c table to geta ipattnet gnoaphe Friemds of Valleyk wa s
Forge, to cover the costs of the progradccording toGrant Lewisof Guide by Cell, many of

his customers fund the tour through sponsorship by local companies, or take it out of their

general fund.

Overall, none of the cell phone tour users we were in contact aithalmost none of the many

tours we lookedht, charged for their tour, something that the NHA also wista$o do.

5.8 Phone Coverage
One major factor that needed to be considered was the cell phone reception at the different sites,

to ensure a successful tour. Using information from both oldenewer phones of different
providers, we were able to credtable8. This depicts the quality of cell phone service available
at the NHA sites included in the tour. #is point, it is apparent that coverage is not an issue, in
either the downtown or owtf-town locations since three of the four major providers, and both of

the cellular technologies have no coverage issues.
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Verizon | Verizon | Verizon | AT&T | T-Mobile
W755 (1X)|W755 (EV) | SCH-a870 | LG CU515| Nokia

Whaling Museum [y Y5 77 [ Y Y e Y Wl ok ke e e i
Hadwen House eyl v e s s e e e s e sk s e ke e e o
Greater Light [y (ol v s ol s e e i e e et e vl o
Fire Hose House [y Y [ Y A Y el e ok e e
NN o oo o o oW 0 ¢ @R 0.8 081 0 6.8 (
NN 2 @ ki) ¢ & o) 6 6 6. (1.0 8.8 210 6 & & (
Oldest House sy vy o Y e s o e e i A sk e e o

Table 8: Receptionof major cell phone carriers

5.9
5.9.1

Prototype Testing Results

Observations of Peer Testing Group One

On DecemberBa number of members from other Nantucket project groups, as well as

Professor Elmes, volunteered to pretest our prototype and exit survey byogdheprototype

tour consisting of five sitesAlthough not representative of the population of visitors to

Nantucket, this provided us with feedback from a key target demographic.

Some of the observations that we made of the testing group involvedélbparticipants were

able to locate the historic sites. Of the limited number of sites on the tour, the Quaker Meeting

House and adjacent Research Library was the only site that caagagroblems. Although the
group easily found Fair Street, they hadblems locating the museum. One of the issues they

experienced was that they leakf o r

Ray o6s

Court

(whi ch

wa s

the map), but missed it because it was a small unmarked road. The fact that there was

construction was goingn at the time of the tour also contributed to this difficulty. At this site,

just

many of the group were also confused that the Research Library and Quaker Meeting House

were one building, and suggested that the two be combined.

Between the Research Libramgchthe MacyChristian House, part of the group took an

unintended detour through Judith Chase Lane, which added to the length of the tour. Although,
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i nconvenient, one of the testers stated that

‘N

concept dserendipitous discovery in our literature review, which claimed that many people

enjoy the spontaneous exploration that is part of getting lost.

The testers also noted that the narration of the Research Library and Hadwen House were

Adi fficulot, ot canldi sttheat t he narrator fAneeds to b
the user feedback line incorporated into the tour system might need additional explanation; one
group member who utilized it experienced difficulty learning its functionafitgingle

participant also utilized a Bluetooth headset for part of the tour, and experienced difficulty with

sound quality. Overall, the Hadwen and Macy Christian House segments were very effective at

getting visitors to want to experience more.

Additiona comments can be found in the survey feedback compilatiéypgendix Sand
Appendix T.

5.9.2 Observations from Christmas Stroll Testing
On December 'Bwe attempted to test the prototype with visitors to the Whaling Museum. We

timed this testing to coinci &€hristnas Strolitahdehes ur ge
NHAO6s Festival of Trees with the hopes of a hi
unable to form groups to observe as we had during pretesting. Visitors had come to Nantucket

for the two aforementioned events and wisitene did use the tour for some stops along the

route, most were busy shopping and looking at the decorations. The cold weather was also a
deterrent against spending long periods outdoors, with the tour route taking anywhere from thirty

to forty minutes. V& did not receive any returned surveys on this day; however, some may arrive

laterthroughthe mail.

Despite the absence of observations of guests using the tour, we did get strong positive feedback
on the concept of a cell phone tour from those we spol@d provided information to. Many of

these individuals would call in to stop 1, the Whaling Museum, but would go no further. This

may have been due to the fact that stop 1 was only an introduction and contained no real
information on the museum itself.ad more history been included in this stop, it may have

enticed visitors to continue on to the Meeting House and Research Library.
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There was one individual who called in to all five stops along the tour. The time between these

calls seemed to suggest thator she actually walked to the sites before calling in.

5.9.3 Observations of Peer Testing Group Two
On December 1we recruited some remaining members of the WPI IQP group to test our

prototype. The protocol for this session was identical to the one falléovethe firstpeertesting

group.

In confirmation of our suspicions, one participant expressed disappointment in the lack of
information about the Whaling Museum in the introductory segment. A tester also wondered
early on about the possibility of a cpthione charger or phone rental for those without their own
device. While over 90% of Americans own cell phones, this is still an important question to

consider.

Some members of thggoup walked past the Quaker Meeting House, although most did not.
This increase in wayfinding accuracy might be due to the lack of traffic and construction around
this section of the tour route. One participant quickly identified the NHA logo on a sign in front
of the location. Some of these participants even peered thrbeghindows of some of the sites.

This level of curiosity was interpreted as positive feedback.

5.94 Survey Results

Of the fourteen surveys received, ten were from fellow WPI students and our project advisor.
The other foursurveys were emailed and handedo us by museum staff. Based on the small
number of surveys we received, as well as our relationship with the survey group, the analysis of

the resulting data should be taken with a grain of salt.

From the data received, there are a few patterns that crawr As seen irkFigure 10 below,

all of the participants enjoyed the tour, and a few even said that they enjoyed it greatly.
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Did you enjoy the iPED tour? How easy or difficult was it to use the
12 iPED Tour?

(= L
|

2
Al -

Enjoyed Greatly Enjoyed Disliked Disliked Greathy Very Easy Easy Difficult Very Difficult

Figure 10: Prototype Enjoyment and Ease of Use for guests

The survey also found, as seen aboEigure 10 that that the iPED tour was generally easy to

use with all but one peps saying it was easy or very ea$ye validity of this response is
additionally questioned, since the population of the group is primarily young students of a school
that deals greatly with technology. The results also show, as sEejuie 11, that most people
thought that the map provided was easy to use, with only two people finding it difficult. Since
everyone taking the survey had navigated the streets of &katior a significant amount of

time prior to taking the tour, the mapodés <cl ari

How easy or difficult was it to use the How has the iPED Tour affected your
map provided to follow the iPED Tour experience on Nantucket?
route? 7

L= LR - DR )
(=]

e E—

Enhanced Enhanced No Effect Lessened Lessened
Wary Easy Easy Difficult Wary Difficult Greatly Greatly

Figure 11: Navigation Statistics and Tour Experience

Also seen irFigure1lis how the IPED tour affectezshchtesters experience on Nantucket. The
data shows that the responses are roughly spli
amounto f A no ef f islkelyexpliees pydhe fae that all participants had been on
Nantucket for at least a few months ma ki ng t he A Nant uckaehanitexperi e

would be for a touristin retrospect, a more reasonable questiondouh a ve been, AHoOw
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tour effected your experienecédt he NHAOG s

many were noaffected Since some of the participants were either NHA or MMA staff, and

h Assseep irFigure 1zbeldawetlse ? 0
majority of users found thaheru n der st andi ng

of Nantuclet 6s

understanding can rarely be lessened, this result has additionally limited utility.

How has the iPED Tour affected your
understanding of Nantucket history?

Enhanced Greatly Enhanced Mao Effect

(=T L R VU - R - )

Would the cost of your cell phone
minutes limit your use of the iPED
Tour?

W Yag

LLE]

Figure 12: Historic Understanding and Cell Phone minutes as a limitation

As the pie chart ifrigure 12 shows, that the large majority of participants did not noisithg

their cell phone minutes to take a tour, and this result is similar to what other cell phone tour

hi

users and providers have found. The survey also looked into the length of the audio segments. As

seen inFigure 13 below, the result is split almost evenly between people who felt the length was

about right and those who felt it was too long. Again, this result will be biased by the fact that

participants either worked in a history museum, or were guilted into tékentpur in the

freezing cold, and not of the same mindset of a summer tourist.

What did you think about the length
of tour segments overall?

= .- R

Too Long Alzout Right Too Short

14
iz

=2 -

How would you compare the
usefulness of the iPED Tour to other
audio tours you have taken?

More Useful

I
Equally Useful

Less Useful

Newer Used Before

Figure 13: Segment length preference and iPED usefulness by comparison

The survey also tried to compare the usefulness of the iPED tour to othetaud, but, as

seen inFigure 13, only one person said they had ever used an audio tour. An important aspect of
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a cell phone based tour is the ease of hearing islmésented through a telephone speaker. The

survey found that nine peopleoughtit was easy or very easy, and the other four had difficulty.

While this percentage taken at fadueis not a great breakdowmostof the individuals who

found it difficult cited problems with the original recording, as opposed to technical problems,

which leads us to believe that these can be solved during autdieproduction and editing.
Oneminortechnical problemwhich was a mystery to us and OnCell Systewasthe garbled

noise that occurred when some individuals called into the lloall cases, hanging up and

calling back corrected the issu@f the individuals who cite additionalproblems responses of

Aqui et speaker, 0 fibackgualuintdy M owesree Basaddd mMgpmed
this, we feel thathere is no fatal flaw to this technologydditional written-in problems that

wer e ment i oatkoflenthusiasin andl aeed$ €diling a nodds tdoxfast/diction not

asclear 0 These reskhkiduies4 are shown in
How easy or difficult was it to hear If difficult or very difficult, why?
the narration and instructions during Please mark all that apply, or write in
the iPED Tour? your response(s).
7 5
6 1 4
i i r
o
3 21
EEE -
a Quiet Speaker Background — PoorScund  Dropped Calls Other
wary Easy Easy Difficult Very Difficult Noisa Quality

Figure 14: Guest ability to hear the recording

The general consensus, as sedfigare 15, of participants regarding the tour is that they feel

the NHA should expand it to include more of its historic sites. For reference this tour consisted
of the Whaling MuseunfQuaker Meeting House, Research Library, M&tyistian House, and
Hadwen House. Whether they would be interested in seeing some of the sites of limited content

is unknown,but from this small sample there seems to be an interest in expanding the tour.

60



Should the NHA expand the iPED Tour
to include more of its historic sites?

LA -H

" Ko

Figure 15: Guest desire for expansion of the tour

5.9.5 Caller Statistics
In addition to the surveys we collected from tour participants, we also collected data from

OnCel Il 6s bui |l t i nThisuséfdl data listed eaaak intmthe systera witha e s .
timestamp and identified how long each stop was listened to. This list was reformatted using and
entered into a spreadsheet for anal{sgeAppendix Ufor further information) As with our

survey results, analysis of this data does not yield entirely conclusive results.

This data allowed us to discover the most popular NHA sites on the prototype tour. Not
surprisingly, the first stop (the Whaling Museum) received the most calls. As suggested
previously, the difference in numbers between this stop and the others igliecty the lack of
interesting material presented in the introduction segment for theFigure 16 illustrates the
number of listeners associated with each sitge. stops are, in order, the Whaling Museum,

Quaker Meeting House, Research Library, Macy Christian House, and Hadwen House.
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Listens per Stop

37
24
21
18
15 I I
1 2 3 4 5

Stop

I

Figure 16: The number of callers who listened to each stop in the prototype.

Another important result from the caller statistics wadigtener raticanalysis. This refers to

the percentage of each stop segment that was listened to overall. A stop could have hundreds of
callers, but if users only listen to the very beginninghefassociated segment most of the
information will not have been utilized. Our listener ratios were very high, although some of the
callers may have felt obligated to listen to the entire tour while we observed them. Regardless,
this is a key statistic timok at while evaluating the success of a tour skagure 17 shows a

graph of our listener ratios.

Listen Ratio
93.69 92.01 94.14 92.15
I I I I_I;7661
1 2 3 4 5
Stop

Figure 17: The percentage of each stgggment that was listened to overall.
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Some wuseful i nformation can be gTheseverdropf r om Or
the listen raticat Stop 4 was due tthe high number of abrupt haagpsin relation to the number

of overall calls It is unknown why this occurrelVhile our data might not be conclusive, it

suggests and confirms areas for improvement in the tour, which will be elaborated on in our

conclusions andecommendations section.
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6 Conclusions and Recommendations

Our time on the island of Nantucket was a unique and exciting experience. Although never

leaving the state of Massachusetts, and being only a few hours from campus, the island seemed

to be worlds away from home. Thishistwit andds i sol
atmosphere give Nantucketers a foreign charm. The Nantucket Historical Association (NHA) has
been intertwined with the townds history and |
integral part of the island. During the summer, the downt® a bustle with throngs of seasonal

visitors but during the of§eason the town is much quieter and forms a closgicommunity.

We liked this project because instead of providing the NHA jigha set of recommendations,

we were also able to prale them with a physical prototype of the tour.

6.1 Conclusions

6.1.1 Technology

Based on the background research conveyed during our initial proposal presentation, our sponsor
was patrticularly attracted to cell phone technoléigyn the beginningThis type of touwas

seen as relatively inexpensive and, according to our research, would serve as a common
ubiquitous hardware platform. To reinforce this decision we surveyed a group of museum

visitors during our first week on the island to ascertain the feasibilifiyesie (and other) types

of technological tour devices. Reinforced by the high percentage of visitors who carried cell
phones and the high acceptance rate of the cell phone tour concept described in the survey, we
were able to conclude that the cell ph@tetform would be best for developing the iPED Tour

of Nantucket. This method would allow the NHA to provide a tour without having to manage

distribute hardware. Another deciding factor was the accessibility of the cell phone interface.

6.1.2 Tour Content and Setup
Our survey data also provided a view of what visitors want to hear in a cell phone tour of

Nantucket. In our analysis, historic sites received the highest number of votes in total, as well as
the highest number of first choice votes. Historic eveiaime in a close second. The closeness of
the remaining content options suggested that a combination of information on Nantucket
legends, historic individuals, local attractions, and directions should be included interspersed

throughout the tour as well.
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While crafting the scripts for the IPED Tour prototype we aimed to keep these conclusions in

mind.

Feedback from technology providers seemed to unanimously suggest the importance of signage
in cell phone based tousa point that the results from our brgftotype testing seemed to
reinforce. We observed tour groups walking past many of the historic sites without realizing it,

andhaving to backtrack in many cases to reestablish their bearings.

Having uniform, easyo-see signage will make it much ead®tocate stops along the tour. If
users were told, for example, to look out for the plaque the NHA places on all of its historic
buildings, tour users would have a marker to guide them to these locations. Unfortunately, these

plagues often blend in witthe similarlycolored structures they identify.

6.1.3 Tour Providers

Comparison of the features offered by each of the three tour providers (OnCell Systems, Guide
by Cell, and Spatial Adventures) did not show any major differences in the features offered by
each. The NHA can expect equal functionality from any of the coiepalmowever, other

factors may aid in deciding which is best.

6.1.3.1 OnCell Systems
From our experience with OnCell Systems through the use of their free trial, we found that their

staff members are very attentive to their clients, keeping in close contagghhemail and

regular friendly phone calls. Their attention to customer service by quickly answering any
guestions we had was a major benefit. They fall in the middle of the spectrum in terms of price,
but are willing to offer flexible seasonal rates tha¢m to accurately reflect the ebb and flow of

visitors to the island throughout the year.

6.1.3.2 Guide by Cell
Guide by Cell features outstanding attention to customers. As mentioned previously, they are

also the most expensive of the providers we considereguerigéng on the usage of the tour, the
price of Guide by Cell 6s hosting plan can ri se
prospective clients, Guide by Cell 6s sales pit

forcefulness when we were speakinith them.
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6.1.3.3 Spatial Adventures
Although less expensive than OnCell, Spatial Adventures may not be the betgrlongrovider

for the NHA due to its pending litigation. We fear that as a small company, Spatial Adventures
might not survive the court bagtleven if the charges against them are found to be false. If this
trial is resolvedor legal research finds that there is nothing to worry alloeitNHA can feel

safe in working with this smaller and more persawhpany.

As a note, there are two othesmpanies, Museum 411 and Cellbee, which provide cell phone
tours that we are aware of. We tried to contact Museum 411, but they took two weeks to get back
to us initially, and did not respond subsequently. Cellbee, who also goes by History Phone, was

discovered too late in the project to contact them, and appeared to offer an inferior product.

6.1.4 Prototype Testing
Testing of the iIPED Tour of Nantucket prototype was at least a partial success. We received lots

of great feedback from our peers and projecisad. In general, users enjoyed the experience.

Many of the participants thought that the speed at which the narrations were spoken was too fast
in some places and too slow in others. In the recording for the final prototype we sought to find a
more entlisiastic and vibrant voice talent that would add clarity and a greater level of interest to

the narrative, in addition to speaking at the optimal speed.

While our fellow WPI students were an excellent source of feedback for prototype testing, it is
important t o note that they are not representati ve
conclusions are promising and suggest that a cell phone tour is a viable option for the NHA,;

however, further investigation is recommended before moving forward in full.

6.2 Recommendations
6.2.1 Expanding the iPED Tour

Our research and this experience have allowed us to develop a set of final recommendations for
the NHA to use if and when they choose to move forward with thesdale IPED Tour of

Nantucket. Our first recommendlan is to perform a second prototype test during the spring

when more accurate results can be gathered. From there the next task will be to continue using

the cell phone tour as soon as they can accommodate for it, expanding it to include all of the
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historic properties owned by the NHA. As part of this, we recommend that Mr. Ingmundson and
Ms. McCray be the primary authors of the new sections of scripts, citing their experience and
expertise in the subject matter, in addition to their editing of our py@éatgripts. We hope that

they will continue using and adapting the scripts that we created as well.

We suggest that the NHA consider renting inexpensive prepaid cell phones to guests who do not
have a phone with them but wish to participate in the tdue. guests would rent the phone,
leaving a deposit that would cover the cost of the plamrkits use. In addition to this, offering a

cell phone charging station could also be considered.

We advise the NHA to continue using a tour provider during themapgpsummer season as a

means to judge the success and acceptance of the iIPED tour during the peak season. Hopefully
this will show that the IPED tour will be an outstanding success. As predicted by Dr. Tramposch,
this may lead to other Nantucket organizas becoming more involved, turning the tour into an
islandwide phenomenon. Should this occur, and other Nantucket organizations wish to follow
the NHAOGs | ead, we recommend that all groups
Tour instead of creaig separate and competing programs. The combined sponsorship of the

community tour could help fund its growth.

Due to the small amount of additional work involved, we also recommend that the NHA consider
adding an iPod tour, or podcaat a second optidn an effort to further boost guest

accessibility. This would allow people who are unable or unwilling to use a cell phone tour to

take part in the program. In addition, the fact that many surveyed guests used the Internet to learn

about Nantucket is ewvaahce that this content could be discovered before arriving on the island.

6.2.2 Signage

Feedback from technology providers seemed to suggest unanimously the importance of signage
in cell phone based tousa point that our brief prototype testing seemed to suggewell. We
observed tour groups walking past many of the historic sites without reatizihgnhaving to
backtrack in many cases to reestablish their bearings. We believe that having uniforto; easy
see signage will make it much easier to locatpstlong the tour. If users were told, for

example, to look out for the plaque the NHA places on all of its historic buildings, tour users

would have a marker to look out for and attract them to these locations. However, the white
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NHA plaques often blenoh with the similar coloredtructure thathey identify In the absence

of changing or implementing additional signage, we suggest that the NHA develop a
professionally designehap or pamphlet with pictures of each location to accompany the tour.

Our testing suggests that these pamphlets be small enough to fit in a pocket and not blow around

in the wind.

6.2.3 Voice Talent

We would also recommend that the NHA record the scripts using an individual that has a high
quality voice. As the NHA was consideginthe voice of Patrick Stewart would be a perfect fit

and would also bring a celebrity draw to the tour. If that does not work out, the NHA has

numerous historic interpreters whose voices would also be excellent for the tour. Doug Burch

has previous expemnce in the field and is willing to provide his talents. Another asset to the

NHA in the area of voice talent is Karen MacNab. From our first encounter with her during our
guided tour of the town, we knew that she had a phenomenal talent. To increase ¢he s 0
enjoyment of the segments we ®soghgt¢hedudid hat t he

segments do not sound scripted.

6.2.4 Tour Provider
We recommend OnCell Systems be the future tour provider for the iPED Tour of Nantucket,

based on our positivexperience using their trial for our prototype. From speaking with Thomas
Dunne of OnCell Systems, we learned that the NHA could put a hold on the tour number and

content for the time being until the NHA is prepared to offer this tour.

We do not recommend Guide by Cell based on their high cost. With Guide by Cell, the NHA
would not have a fixed bill every month, butone tbatldv ar vy dr astically basert
use of the tour. The other providers offer options with an unlimitedoeuimf calls and/or

minutes.

Spatial Adventures may also be a good choice, given the low prices of their hosting plan. Further
clarification on the lawsuit against the company is suggested, along with a trial of their service

before seeking this alternagiv
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We suggest that the NHA executive staff make this a point of discussion when considering
which provider to utilize. They will need to take into consideration the annual budget, the
expected income of the Association for the year of implementatiortharekpected usage of

the system by guests. While we recommend a fixed monthly pricing structure, the NHA has a
better understanding of its financial workings and patron expectations than we do. It will be in
their hands to make the final decisions, buCBhand Spatial Adventures both offer this pricing

structure.

We would also suggest that the NHA consider looking into finding sponsorship for the tour to

offset costs. Many other museums include a sponsorship that they feature during the introduction

or on printed material. Many of the companies that are NHA business members might be

interested in being mentioned in the tour. Cingular Wireless, now AT&T Wireless, is listed by

the NHA as a company that has of f eanadditiofhat or por
interest in being part of a cell phone tour (NHA, 2007). Additionally, it has previously sponsored

cell phone tours offered by other institutions.

6.2.5 In-House Hosting
The NHA had expressed interest in hosting the audio tour entirblyuse taeduce cost, allow

for easier expansion, and to provide a greater sense of ownership. After evaluating the popularity
and success of the tour during the first season, this may turn out to be a worthwhile investment.
To this end, we recommend that the NH&tf discuss the possibility of hosting the system on

their existing servers in collaboration with their technology advisors, Mary & Al Novissimo. We
suggest that they do further research on Muséiin whichstates that they provide clients with

an inhouse option. We have been unable to gather this information from them because of their
lack of communication with ysvhich might in and of itself be a major reason for avoiding

business with thenBefore leaving we will leave some articles that may prosid@od starting

point for an investigation of how to set up this system.

6.2.6 Concluding Remarks and Recommendations
In final conclusion, this IQP was an overall success, meeting the needs of the sponsor

organization and providing them with a launching poantthe continuation of this project.
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Our hope is that the NHA will continue the IPED Tour, following our recommendations and
expanding it to fulfill their needs. Additionally, we feel that if the iPED Tour were to expand to a
townwide collaboration betweeNantucket businesses, it would provide the seasonal visitors an
excellent opportunity to learn about this vibrant and culturally rich locale. We look forward to

returning to Nantucket in the future to see what progress has been made with the iPED Tour.
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Appendix A Sponsor Description

The Nantucket Historical Association (NHAyas founded in 1894 when it purchased its first

propertyy a Quaker Meeting House originally built in 1838nd turned it into its first museum.

Since its beginning, theHA has expanded itsoldings to include twentthreeproperties, most

of which are located in the downtovanea.SeeFigurel8f or a compl et e map of
historical sites and propges (NHA, 2003).

The Associationds mai n plooatpdena forynersperrmaeetcavidlea | i ng |
factorybuilt in 1847 by Richard Mitchell and Sons, and acquired by the NHA in. 182005

the NHA combined the Whaling museum with adjadeeter Foulger Museum and extensively

renovated each. The resulting building allowed the NHA to greatly expaoffeitsrgs. The

Museum features a forgix foot sperm whale skeleton, a Fresnel lens from Sankaty Lighthouse

dating from 1850, the restored@BNantucket town clock, and an extensive collection of

scrimshaw. The Whaling Museum is the nucleus of NHA, housing the administrative offices,

acting as the starting point for the current walking tours of Nantucket, and seeing roughly 55,000
yearly visiors (NHA, 2003).

TheNHAal so operates a research | ibrary, which p
volumes and 50,000 photographs, 6 including booc
2008. The building was originally built by the NHA as the F&ireet Museum in 1904, and

renovated in 2001 for use as a research library. In addition to its functions as research library, the
building also features a gallery of changing exhibitions, and serves as a state of the art archive

for the as<<tme(NHEHA 2068h6s col | e

In additionto the Whaling Museum and Research LibrahgN H A @reperties include other
historic buildings and locations. Guidealts ofsome of these sites are offered on a seasonal
basis, although many of the locations anstaffed. Some ohese sitegnclude the Quaker
Meeting House, which was built as a school for Quakers in 1838, and onlydexpto a
meeting house in 1864h& NHA acquired the building in 1894 when Quakers had left the
island, and uses it to presermi&kerism to visitorsThe NHA also maintaindhe Hadwen House

a Greek Revival mansion built for William and Eunice Hadwen in 1845 by architect Frederick
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Brown ColemanAnother property istte Oldest House, whickas built in 1686 by Jethro

Coffin. This is the only remaining structure from the original settling of Nantucket, and features

an annual sheep shearing festival. The Old Mélis ot her pr operty in the N
is the oldest American indmill in continuous operation. Bt in 1746it operated as a gristmill

until 1892,andthe NHA still uses the mill to grind corn to this d&n additional site is the Old

Gaol (Jail),built in 1806 at a cost equileant to a whaleship at the timehd jail operated for 125

years and is famous for the myatales of escape that occurred during its &0 owned by the

NHA is the Fire Hose Cart Housevhichwas built in 1886 after the devastating fire of 1846
features fithe Siasconset Pumper 0 ahdsthglastwi t h ot
remaining cart house on the islardhother property, known aGreater Light, was originally a

livestock barnwhenbuilt in 1790 andvasconverted into a summer residence in the early 1930s

for Gertrude and Hanna Monaghan, who were summer artist§\NHAeoffered tours of the

building as it was until recent structural problems forced its closure for renoviisoNHA

plans on reopening it in the coming yeddsed by the NHA tprovideyear ound fidecor at.i
arts and crthefl808 Hougisra tygjcalaineseenth century Nantucket house that

was occupied by Jeremiah Lawrence, who was thetipagtsheriffamong other various

professions (NHA, 2003)

TheNHAe xi sts with the intent to fipreserve and i
(NHA, 2003. They hope to help the island of Nantucket to grow in the future without forgetting

its 350 years of history. An important part of that history is the primary role the island played as

a whaling center during the #&nd 19 centuries. To thiend, the Association provides a

variety of programs designed to educate and involve visitors and members of conimtiraty

history of whaling Since its inception, theHA has continually expanded the number of historic
properties it preserves, along tits inventory of historic items and documemsile making

them accessible (NHA, 2008).

TheNHA is a tax exempt, nonprofit organization. They rely strictly upon donatronoseum
entryfeesand member ship dues for r esupporufremfaderalt hey r
state, or | ocal g¢go 2008. Whiletmtgoaboftlee rAssocatsomis notNioH A

make a profit, they do take in and sustain income in order to stay in operation and grow as a

organization For example, in 2006 thessociéion reportedotal expenditure®f $4.4 million. Of
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this, roughly $2.9 million went to programs and the rest to fundraising and adatinésirosts.

The NHAOGs total average revenue over the past
asprimary and secondary. The averggenaryrevenue, which consists of contributions,

program services, and membership revenue, totaledh$iBign. Additionally, secondary
revenueaveraged2.2 million. As of 2006 the NHA has assets totaling $30 milliox a

working capital of $10 million (Charity Navigator, 2006).

TheNHA has a number of funding sources, the first being from membership dues. The

organization provides six different levels of membership, ranging the$55 individual
membeshiptothe$5 000 A Mary Gardner Coffindo meNlWMber ship
provides a number of Agener al member ship benef
admission tanuseumswalking tours,andaccess to various activities and programs. liddials,

families, and even businesses can be members of the Nantucket Historical Society. On its

website, the organization lists those roughly 100 businesses that have made contributions to their
cause (NHA 2008.

Outside of collecting membership duesMHAma kes a fiyearly appeal to
friends for contributions that help supportthetleyl ay oper ati ons of the as
t he AAnnNual, 2083). Thk @assqciatibnicollects an averadgd2d million in

donations every year (ChgriNavigator, 2006).

The Association has a lofrgnge strategic plan to utilize its financial and human capital through

the promotion of Apolicies that enhance its pr
reput at i, 208InthiNitdgr ange plan they also seek to i
audienceso with fAcont e mNélA, 2008, Thas padticulaigeal i® r i cal 0
closely intertwined with our project, as modern interpretive techniques have a potential for

attractirg younger visitors to both the island and the museum. In order to continue providing

these excellent services to the public, the NHA must rely upon revenue from new groups in

addition to regular visitors.

The NHA had been facing difficulty in providing orimation to guests at some sites because of
the limited number of interpreters. The IPED tour initially began as a means to correct this at the

Old Jail, Quaker Meeting Housend the Fire Hose Cart Houg®locationsensing capability
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was decided uponbacus e of regul ations regarding the | oc
of signageo ( B. Tramposch). The NHA also want s
the local initiative involving the Urban Land Institia@ningto increase visitor awaness about
the historic downtown and to protect its essential charastéich saw navigational issues as a

problem that needed addressifdease refer tbigure 19 for the complete project description.

Our project is specifically oriented around the mission of the NHA, primarily focusing on the

aspect of preserving and interpreting the hist
Aapprexndatrieonpect o for the island and its role
di sseminating historical information about sor

altering any of their current services (NH2008. This should allow the organization to
preserve and interpret a greater number of its properties, further fulfilling these aspects of its
mission statement arldng-rangeplan.

The activities of the NHAare overseen by twentyfive member Board of Triises. This board
includesfive elected executive positions, namely President, Ficst President, Second Vice
President, Treasurer and Clerk. Alssa nonprofit organization, thé&NHA is also always
searching for volunteers and their research librasypublications available for those interested
(NHA, 2008.

The NHA has a nearlgixty person yearound staff headed by executive director Dr. William J.
Tramposch, our current liaison. This staff is distributed among Properties, Museum Shop,

Research Litary, and CuratoridbranchesWe worked most closelyith the Administration,

Membership and Developmeitterpretation and EducatioWjsitor Services, and Finance

departments during the course of this projS8cme specific individuals from these grgaup

include Kim McCray, Director of Interpretation and Education; Erik Ingmundson, Senior

Interpreter; and Chris MasoRublic Programs Coordinator. Ms. McCray has had prior

experience with the implementation of systems similar to the iPED tour. Additipially

Ingmundson works very closely with the museum interpreters, making him a key contact for
guestions regarding any of the oFigyre20forzaat i ond s

organizational chaf this branch of the NHA
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Since its inception in 1894, the NHA has helped to keep the history of Nantucket alive. By

building its collections of artifacts and properties, the organizatiopteserved important

aspects of the islandds past and made them ave
enjoy. In recent years, the NHA has broadened its services, renovating and expanding its

museum and making efforts to keep it up to date. N®MNHA seeks to make similar

advancements in its other locations by incorporating a technology based guided tour.
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Figure18 Map of t he NHAOGs historical sites in
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