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Abstract 
To enhance visitor learning and enjoyment, museums are transitioning from the traditional 

delivery of information via maps and guidebooks to the use of handheld interpretive and 

wayfinding devices. The Nantucket Historical Association desired a handheld device to 

disseminate information about its historic sites. To address this desire, we evaluated handheld 

technologies, tested their acceptability among NHA patrons, developed our own prototype tour, 

and then tested it. Our project resulted in an expandable prototype tour and recommendations for 

the NHA.  
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1 Executive Summary 

1.1 Introduction/Background 
Throughout the world, and across the United States, museums, national parks, and other 

organizations have begun the process of modifying their interpretive offerings. By 

supplementing their existing tools for disseminating historical information (which include maps, 

guided-tours, and signs) with technology including GPS devices, cell phones, and iPods, these 

locations aim to increase accessibility and enhance the interests of museum goers. This 

modernization can enhance visitor understanding of history, the arts, and science in fulfillment of 

the educational mission of museums.  

1.2 Problem Statement 
The Nantucket Historical Association (NHA) is the leader in the interpretation of Nantucketôs 

rich history. To this end, the NHA owns and maintains over twenty historic sites spread 

throughout downtown Nantucket. The problem facing the NHA is that some of these sites are not 

fully accessible to guests and residents because of their hours of operation, limited number of 

interpreters, and lack of sufficient wayfinding. By addressing these issues, the NHA hopes to 

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

surrounding areas, which include sites such as the Quaker Meeting House, Old Mill, and Old 

Gaol. The goals of this project are closely related to the NHAôs mission, ñto preserve and 

interpret the history of Nantucket Islandò (NHA, 2008). 

To address these issues, the NHA proposed the development of an electronic walking tourïone 

that guests could use any time they wished and would achieve the NHAôs aim of increasing 

visitation to these satellite historic sites. Our group began work towards the development of a 

prototype electronic tour, encompassing a subset of the NHAôs historic sites and dubbed ñThe 

iPED Tour of Nantucket.ò 

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 

organizationôs unique needs, and the needs of their visitors. Such a platform would need to work 
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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 Nantucket program. 

In order to accomplish this overarching goal, our group identified and outlined 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 next step was to form criteria 

based on the data collected and compare them against our research in order to suggest the 

technology best suited for the tour. Once 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 NHA and their guests in mind throughout the project, we aimed to 

stay true to the organizationôs own goals and objectives. When choosing a technology we had to 

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 help fulfill . 

1.4 Choosing a Technology for iPED 

1.4.1 Process & Methods 
Before beginning work on our first objectives, we conducted background research on how 

different types of electronic tours function and the different technologies that are available. We 

were also in contact with museums, historical associations, and technology companies from 

around the United States to discover more about the different types of electronic tours currently 

offered. This information was compiled into our literature review. During our proposal 

presentation we showed the NHA the different technology options that we had identified and 

researched. Knowing ahead of time the advantages and disadvantages of different types of 

electronic tours was especially useful in the early stages of this project. 

Although not a common method of data collection, role-playing as tourists was very useful and 

applicable to this project. Since none of our group had ever been to Nantucket before, we were 

able to tour the island initially without any preconceptions or navigational experience. Literature 

relating to the behavior of tourists and museum visitors was especially useful during this task as 
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well, where we were able to experience much of what we had learned. This helped us to begin 

analyzing what technology would be most practical, and how to best conduct a guided excursion 

from a touristôs perspective.  

Because this project was essentially the design and implementation of a product for the NHA, we 

approached our sponsor as a customer and their guests as the end users of the tour. We began our 

work on the island by learning as much as we could about the NHA. We held meetings with the 

NHAôs department heads, interpretive staff, and other important individuals to better understand 

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

We also used surveys to collect data from visitors to the NHAôs Whaling Museum to determine 

in a broader sense the opinions, statistics, and feelings of potential users of the iPED Tour. The 

survey consisted of questions that helped us determine the interests and expectations of visitors 

and the desired medium for an electronic tour.  

1.4.2 Results & Outcome 
From the information we gathered from the NHA, their visitors, and our archival research, we 

determined that the cell phone platform was ideal for the tour. This was due to the fact that 89% 

of guests surveyed owned cell phones, the NHAôs limited time and resources for vending 

hardware, and the ease of accessing tour content seamlessly over the phone. Cell phone tours 

work by having users call a phone number, enter a number associated with a stop or exhibit, and 

listen to a 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 organizations to gather information about the intricacies 

of cell phone touring technologies, and gained insight into the differences and similarities of the 

different cell phone tour providers. 

Parallel to this we began developing the scripts for the ten historic sites that would make up the 

prototype. Working in collaboration with the expert interpreters of the NHA, we revised these 
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scripts to form the content for the tour. Literature on museum studies showed that it was 

especially important to balance the volume of information present in each segment, providing 

enough to tell a coherent story but not too 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 working prototype, we conducted testing to aid in its analysis and to provide 

feedback on its functionality, interface, and content. Testing was conducted with fellow WPI IQP 

students, a limited number of visitors to the Whaling Museum, local residents, and NHA staff 

members. This testing consisted of hands-on interaction, followed by an exit survey to gather 

information and feedback about the tour. From this we evaluated the success of our 

implementation as well as the decision to utilize cell phone technology during the first phase of 

our project. 

1.5.2 Results & Outcome 
Throughout the entire process, we compiled a wide variety of results. The guestsô needs and 

wants, as gathered from the survey, were critical for the development of the prototype and the 

selection of content for the tour. Additionally, 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 suggesting that the 

segments be even shorter, possibly only ninety seconds 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 these situations.  

A critical component to the success of a cell phone tour is the quality of the provider. Through 

our contact with OnCell Systems, Guide by Cell, and Spatial Adventures, we gathered 

information on price, features, and customer service. Guide by Cell was eliminated as a company 

due to its higher than average price. Although Spatial Adventures had the best price, the quality 

of service offered by OnCell Systems set them apart from the other two providers. Apart from 

this, the features offered 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 and T-Mobile 
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using different generations 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 success. We 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 solution. Unfortunately, the feedback 

collected during the testing period was limited, due to the small number of potential users 

available during the off-season. However, what feedback we did receive has been quite useful in 

making recommendations on how to improve the tour, leading us to believe that the prototype 

testing was successful. The user-interface 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 but navigation would have been greatly assisted through the addition of signs at each 

location. The testing also found that most users wanted more enthusiasm and clarity from the 

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

We recommend that the NHA use OnCell Systems for one season, and then determine the 

feasibility of operating the tour in-house. We also recommended expanding the prototype tour to 

include the remaining sites, a process made simple through the OnCell web interface. 
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2 Introduction 
An increasing number 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 are transitioning from the traditional techniques of maps, guidebooks and live interpreters, 

towards electronic, 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 difficult. It is important to consider which type 

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

The Nantucket Historical Association (NHA) is concerned that many visitors do not fully 

appreciate the variety of opportunities offered in Nantucket, including the twenty-three historic 

properties that the NHA maintains. ñDuring the past two yearsò the NHA ñhas greatly expanded 

its programming and is now interested in producing a transportable tour of the historic sites 

throughout townò (W. Tramposch, personal communication, September 1, 2008).  

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

downtown Nantucket autonomously. This service would not replace the existing interpretive 

services currently offered by the NHAôs staff. It is meant as an enticement to attract greater 

visitation to less visited sites. In recent years, several other organizations around the United 

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

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

Our goal was to determine the organizational and visitor needs and identify which technology is 

best suited to meet them. In order to accomplish this objective we conducted interviews with 

members of the NHA staff and surveyed visitors to the museum. We additionally contacted 

museums and tour manufacturers to further our research into the advantages and disadvantages 

of the technologies. Conducting this research, receiving feedback, and determining what the 

NHA and its visitors desire in a tour was crucial. Our recommendations will lead towards the 

expansion of the NHAôs interpretive offerings. Once a tour technology was chosen, we worked 

closely with the NHA developing a prototype using the desired technology for testing and 

additional recommendations based on that testing. 
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This report outlines the background research for our project, which focuses on museum and 

tourist studies and some specific technologies that may fulfill the NHAôs desires. Additionally, 

we outline our methodology, a sequence of meetings, surveys, and observation that culminate in 

the development of a prototype tour. Our results and analysis section gives a summary of the 

outcomes of our methodology, which all lead into the final conclusions and recommendations. 
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3 Literature Review 

3.1 Introduction 
Our background research for the iPED Tour of Nantucket project covers two 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 been used at museums, national parks, and 

tourist attractions in recent years.  

One of the overriding goals of history museums is to educate visitors about history in an 

engaging way and to ñcommunicate historical informationò (p. 261) by acting ñas óenablersô to 

the pastò (p. 262) (Goulding, 2000). ñSince the late, 1980s there has been increasing pressure on 

museums to widen their appeal in order to attract larger and more diverse audiencesò (p. 261) 

(Goulding, 2000). Museums have tried to do this in a variety of ways, including through new 

programs and exhibits that increasingly use computers and other technologies to engage visitors. 

Several zoos and various museums have also employed these technologies as wayfinding and 

interpretive devices to enhance the visitor experience 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 world. In these technology profiles we examine multiple options and the advantages and 

disadvantages of each. This information proved to be especially beneficial for the Nantucket 

Historical Association (NHA) when we introduced the available technologies in our proposal 

presentation.  

3.2 Museum & Tour Information 

The NHAôs interpretive offerings include a set of historical properties that extend beyond the 

confines of the central Whaling Museum and across downtown Nantucket. Since Nantucket is a 

tourist community, a large portion of NHA visitors are tourists. For this reason, we focus on both 

tourist and visitor studies related to low-tech guides and the advantages of upgrading to 

technological wayfinding and interpretation alternatives. We merge these two topic areas to find 

the best information available for our sponsor. It is important, however, to recognize the 
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distinction between tourists (who are often visiting from off island) and museum visitors (who 

may be either island residents, or from off island). The two groups are often not mutually 

exclusive.  

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

working on an interpretive program at a museum whose audience includes tourists. Brown and 

Chalmers (2003) studied the actions of tourists and showed the importance of considering them 

as more than just individuals, since ñ79% of leisure visits involve groups of two or moreò (p. 

340) (Brown & Chalmers, 2003). When traveling in a group, individuals will often split off to 

visit different sites and will  need to coordinate where to rendezvous. Besides 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 blog entries (Brown & Chalmers, 2003). Brown and 

Chalmers (2003) also found that tourists talk amongst themselves in informal social settings to 

exchange advice about different attractions. Goulding corroborates this fact and stresses that 

while on vacation many people seek enjoyment through the 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 maintaining the ability for people to tour as groups, is 

especially important since many electronic tours ñreinforce a societal trend toward isolated, 

individualized experiences,ò (p. 5) which may result in limited usage or a negative experience 

(Schwarzer, 2001). 

Guidebooks and paper maps are two of the more basic methods used by tourists to navigate a 

setting and locate destinations. Brown and Chalmers (2003) found that most people used both, 

with few having used digital versions of either (although admittedly the availability of devices 

capable of presenting such digital information has grown by leaps and bounds in the past five 

years). The guidebook and map are designed to collect information on what to do, where to do it, 

and how to find itðdisplaying it in an easily readable format. Brown & Chalmers (2003) report 

that people often find maps and guidebooks cumbersome, outdated, and poorly or inaccurately 

labeled. This can cause many problems, which are compounded by the fact that tourists can be 

unfamiliar with an area to begin with.  
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While it is important to consider the fact that visitors and tourists dislike becoming lost, we must 

also acknowledge that many do not enjoy an overly structured tour, and wish instead to explore 

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

visitors go on guided tours (p. 997) (Kramer, Modsching, Hagen, 2006). This evidence 

demonstrates the importance of balancing too much and too little direction in a guided tour. To 

address this, many museums and parks try to arrange exhibits (or attractions) into logical themes, 

intended to 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 signs, allowing patrons to find their way around without the use of a map. This 

enables visitors to guide themselves and view what attracts their interest based on what is around 

them.  

The process of free-choice learning ñtends to be non-linear, is personally motivated, and involves 

a considerable choice on the part of the learner as to what to learnò (p. 13) (Falk & Dierking, 

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

the learner is independent, free to move through the exhibit without the control of a tour guide, 

and is able to do so at his or her own pace. Unfortunately, since the learnerôs desire and interests 

are what guide this type of tour, the majority of available knowledge is often passed over, 

leaving the learner unaware of what he or she may have 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, a 

balance has to exist between complete ñfree choice learningò and linear guided touring.  

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

in which a device could ñpushò information to the user based on their location to show nearby 

attractions and help ñsupport serendipitous discoveryò (p. 351). Avoiding wasted time traveling 

from one location to the next supports the notion that ñgetting from one place to the next is half 

the funò (p. 331) (Brown & Chalmers 2003). In addition, Brown and Chalmers (2003) suggest 

that the information provided by the portable device ñwhile [visitors] are actually at an attraction 

may have limited utility, since at that point the environment is likely to contain richer sources of 

information than can be providedò (Brown & Chalmers 2003). This assumes that there is some 

interpreter or text available to disseminate this information, as will be the case at some of the 

NHAôs sites. If this is not the case, then a portable device will be even more useful. An important 
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factor related to this is the balance between too much and too little provided information. When 

the Whitney Museum of American Art implemented an electronic tour, it found that it ñresulted 

in people looking down at computer screens while standing in front of a paintingò (p. 5) 

(Schwarzer, 2001). This attachment to the tour device and lack of attention to the visitorôs 

physical environment is something that needs to be considered on all types of electronic tours 

(Schwarzer, 2001).  

Kramer et al. (2006) argues that ña lack as well as a flood of information can be disorientatingò 

(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 exhibits and attractions with large groups (since a popular 

exhibit likely correlates to something interesting and enjoyable) crowding should be minimized 

if possible since many people become uncomfortable and find an exhibit unpleasant when it is 

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

best to 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 visitors and guiding each of 

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

An electronic guide also has to be designed specifically for the visitors or tourists who will use it. 

Containing a much smaller screen than a computer, the software must be easy to use and well 

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

Since most people will have little to no experience with any device provided to them, the 

interface needs to be simple, the learning curve has to be short, ñthe platformôs complexity must 

be hidden, and the guide must be immediately usable and require no user effortò (p. 35) (Bellotti, 

Berta, Gloria, and Margarone, 2002). 

The above research is essential background information for the NHAôs iPED Tour 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 for delivering tours and information on attractions, experts 

consider questions 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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potential to help those who run museums and tourist locations by drawing crowds to lesser 

known attractions, and providing ways to learn about the history of historic towns and cities. 

This is one of the main purposes of the NHAôs iPED Tour of Nantucket. 

3.3 Technology Profiles 

Understanding the state-of-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 vending hardware altogether. The advantage 

of providing only the software is that the museums would not be required to purchase and 

maintain the hardware devices, or prevent their loss due to theft or damage. Distributing either 

hardware or software to visitors each poses a different set of challenges 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 

software variations, 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 what multi-media technology is 

being used by the general public in the United States and other parts of the world. As part of their 

recent research into the 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 

those surveyed 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 meet many of the NHAôs requirements for a guided tour of Nantucket. These existing 

systems utilize a wide range of technologies that include, but are not limited to, mobile handheld 

computers, city-wide wireless networks, handheld Global Positioning System (GPS) units, and 

Radio Frequency Identification (RFID) tags and readers. The knowledge gained from these 

various implementations and their respective profiles helped to inform our recommendations to 

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

solutions, as well as the effectiveness of each in certain situations. 

3.3.1 Audio Based Systems 

Audio-based tours began with the use of portable cassette players and headphones, and have 

evolved in many ways since then (Nickerson, 2005). Modern players allow users to take a tour in 

a non-linear fashion and only listen to what interests them. These systems allow museums to 

provide flexible tours without the use of museum personnel. The use of audio-based tours can 

improve the experience of visitors by increasing their retention of information. A recent study 

found that 6 percent of visitors retained information from labels compared to 30 percent who 

retained it from listening to the information (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 are often forced to listen to audio 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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listenerôs location, forcing users to both navigate unfamiliar locations and determine where to 

listen to each section (Schwarzer, 2001). This 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 segments for the tour is a critical component to its success. The 

narrator needs to engage the audience and convey 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 high quality audio produced in a professional studio by a professional actor is 

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

3.3.1.1 iPod and MP3 Players 

In recent years, the music industry has been at the forefront of technological advancements. 

Modern music devices, such as iPods and other MP3 players, are small enough to fit in a shirt 

pocket, utilize standardized universal-formats, and are able to contain hours of multimedia 

content. In December 2007, the Pew Internet Project discovered that ñ34% of American adults 

and 43% of internet usersò own an iPod or MP3 player (Madden 2008). 

These devices could be used to deliver interpretive wayfinding tours for the NHA. The content 

could be arranged as a single track that would guide users from point to point in a specific order, 

or as a set of multiple tracks that the user would select upon reaching a destination. Both 

variations would be possible through the built-in interface of the user-provided device. 

Additionally, many models feature color screens that allow for the display of video and 

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 would need 

their own device, or would have to utilize a headphone splitter to allow multiple people to listen 

simultaneously. This means that users would have to tour while plugged into the same device. 

This could hinder movement and contribute to aggravation. Additionally, the user would be 

required to download tour content using his or her personal computer prior to visiting the 

museum. This is due to digital music protection and licensing, which prevents the unlawful 

transfer of copyrighted material. 
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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 and visual guide ñprovides a depth of knowledge to 

enhance your visitsò (Æ 3) to several national parks and natural sites around the U.S. (Condon 

2008). Downloadable to your current audio or video compatible device for less than $20, the 

NaturePods can be used at any time ñbefore, during and even after your tripò (Æ 3) (Condon 

2008). NaturePods are recorded by experts and enthusiasts in the field, including Dr. Michael R. 

Pelton, Professor Emeritus at the University of Tennessee, Knoxville as well as the NaturePod 

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

nature tours, including information 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 relative ease with which the NHA could record and develop its own iPod-

based audio tour podcast.  

3.3.1.3 Cell Phone Based Tours 

The latest medium of audio tours being implemented by some museums utilizes visitorsô own 

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

1.5 billion subscribers exist worldwide (as 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 are in 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 to maintain, 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.  
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Although cell phone based tours have many strengths, they also have some weaknesses. Cell 

phone reception is one factor that has to be taken in to consideration, especially in large 

buildings or rural areas. From the perspective of a cell phone carrier, the tour is simply a 

collection of telephone calls. Users must therefore be 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 trivial 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 dispatchers with the location of 

callers, the use of GPS in cell phones has risen. Although the use of GPS for location-based 

services in tours seems logical, the reality of the situation is more complicated. The law only 

mandates that a callerôs location be ñaccurate to within 50 to 300 meters depending on the type 

of technology used,ò (p. 2), resulting in the use of both GPS and triangulation between cellular 

towers to determine location. The latter method has substantially 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 Radio-frequency identification (RFID) method of remote storage and reception of 

information has advanced significantly since its first use as a óspyô technology. While still used 

as an information gathering tool, RFID is now used for more peaceful and intellectual purposes. 

The two primary components of RFID systems are readers and ñtags.ò The readers store the 

information, and when a tag is within range, the reader displays the information corresponding to 

that specific identifier. The tags are minute enough to be concealed easily at stops along the tour, 

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

technology that might prove useful in a tour for the NHA. Sherry Hsi and Holly Fait report that 

RFID is becoming ñincreasingly affordable,ò (p. 60) making it a viable alternative for location-

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 the Exploratorium  

The eXspot system used at the Exploratorium in San Francisco ñbookmarksò exhibits visited by 

museum patrons so that they can access further information on them at a later time (Hsi & Fait, 

2005). The museum mounts RFID readers on exhibits and visitors carry ñRF tagsò with them 

throughout the museum, as shown in Figure 2 on the left. The readers are activated when the tags 

are waved ñwithin a few inchesò (p. 62) of these access points, triggering some form of 

interaction with the exhibit (Hsi & Fait, 2005). One example of interaction is the taking of a 

photograph that can later be accessed on a dynamic webpage, as shown in Figure 2 on the right 

(Hsi & Fait, 2005). 

 

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

Authors Sherry Hsi and Holly Fait cite museum research which reports ñthe typical dwell time at 

exhibitsò to be ñapproximately 30 secondsò (Beer, 2005). According to this article the ñproject 

proved to be more successful at accomplishing the Exploratoriumôs goal of increasing óvisitor 

engagement while preserving the interactive exhibit experienceôò (p.6) (Witschey, Parry, 

Maurakis, Hagan, 2006). Another advantage of the eXspot implementation is its possible 

secondary application as a source of important data for museum curators in gathering 

information on the popularity of exhibits and the movement patterns of visitors. Tracking 

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

The Exploratoriumôs evaluation of the eXspot RFID system highlighted a number of problems 

with RFID that result 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. The Exploratorium proposes ñan approachò for educating 
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its patrons ñthat includesé a public display andé demonstration explaining how to use RFID 

cardsò and ñhow RFID works in practiceò (p. 65) (Hsi & Fait, 2005). 

3.3.2.2 Pal Mickey 

Other variations of RFID technology are currently being used throughout the world. An example 

of this is the Walt Disney Companyôs Pal Mickey. The Disney ñImagineersò have developed and 

implemented an ñinteractive tour guideéthe first of Disneyôs smart toysò (p. 1) (CIOinsight, 

2004). According to Disneyôs own website, the device contains ñover 700 fun facts and Theme 

Park tipsò all within a small Mickey Mouse plush doll. This is all made possible using a 

proprietary version of infrared technology, multiple types of sensors within the doll, and more 

than 400 transmitter-enabled locations within the parks (CIOinsight, 2004). When a user 

squeezes Mickeyôs hand or tummy, the internal computer will either produce information about 

where in the Disney Park it is or, if out of range of the sensors, tells 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. 

CIOinsight 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 crowds. The makers of the device responded, saying ñit's 

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

you to hold it to your earò (p. 1) (CIOinsight, 2004). Another drawback is that it is a childôs toy, 

designed specifically for families with small 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 intends, the iPED Tour of Nantucket may need to determine the 

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

island. While this technology may seem far-fetched, experts from Lancaster University have 

claimed that advancements in ñGPS and network-based servicesò ï such as those which allow 

emergency workers to pinpoint those in distress ï will allow ñfuture mobile usersò to have 

ñaccess to accurate positional informationò in real time (p. 8) (Davies, Cheverst, Friday, 

Mitchell, 2002). There are already a number of systems implemented around the world that use 

GPS in this manner. The location error of 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 in 

orbit (when inside building or around tall buildings for example) the margin of 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 University began work on a ñcontext aware tour guide for visitors to the city of 

Lancaster,ò 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 to the 

web via an 802.11 wireless network, visitors use portable tablet computers to ñdiscover 

information about the city, interact with online services, and obtain walking directions, either to 

a single destination or as part of a tourò (p. 9) (Davies, et al, 2002). This system is to Lancaster 

what the iPED 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 

system could be key factors for the implementation of the NHAôs iPED Tour. 

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 selected 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 also 

mentioned, but seemed to be more of an afterthought (Cheverst, 2002). Similar parameters 

should be considered in the selection and evaluation of devices for iPED. Durability and battery 

life must not be overlooked. 

 

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. 

All testers reported that they ñenjoyed using GUIDE to explore the cityò (p. 10) and believed the 

information provided to be accurate (Cheverst, 2002). In general, testers were comfortable using 

the hardware, but those ñwithout previous web experienceé found the flexibility provided by 

the tour guide [software]é bewilderingò (p. 10) (Cheverst, 2002). An interesting ï although 

somewhat expected ï point of data was ñthat visitors in the 10 to 20 age profileé visited 

approximately twice as many links as those from other age profilesò (p. 10) (Cheverst, 2002). 

The question of whether these pages were ñread and assimilatedò (p. 10) was called out in the 

study for further investigation. Regardless, this information provides a key sample showing an 

overwhelming public acceptance of a mobile device-based tourist guide. 

3.3.3.2 GPS Ranger 

The GPS Ranger is a system currently being used at numerous sites around the United States and 

has the potential to be the ideal platform for the NHA. It is a ñhandheld GPS video tour guide 

deviceé can be programmed with unlimited content including documentary-like video, 

compelling audio, text, animation and still photography that is automatically delivered as visitors 

approach pre-determined locationsò (Æ 1) (BarZ Adventures, 2008). According to Bar Z 

Adventuresô website, there are currently over fifteen locations that use the GPS Ranger, varying 

from Cedar Breaks National Monument in Utah 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 (BarZ Adventures, 2005) 

The accuracy of GPS is significantly compromised indoors. Since some of the NHAôs locations 

are historic buildings, other technologies may be needed to supplement the GPS indoors.  

3.4 Conclusion 

Using this gathered information we created a preliminary technology matrix (Table 1) 

identifying key-points of each device in a comparative visual analysis. Our current matrix 

evaluates four types of technology against four 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 

that can be used on a visitorôs personal hardware. Wayfinding refers to the location tracking 

capabilities of the device. RFID based technology has limited capability in this respect, being 

able to only sense distance, not direction. The next criterion shows whether the device can play 

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  
Based  

iPod Based  GPS Based  RFID  Based  

Medium  
Primarily 
Software  

Software  Hardware  Hardware  

Way - finding  ñComing soonò No GPS Some  

Video  No Limited  Yes No 

Price  
$200 per 
Month plus 
initial costs  

Initial cost  
$400 per 
month plus 
initial costs  

Dependent on 
scale  

Table 1: Initial  technology matrix 
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4 Methodology 

4.1 Objectives 
The overall goal of our groupôs project was to evaluate the desirability and feasibility of various 

electronic guided tour technologies and to develop and evaluate a prototype tour for the NHA 

using one of these technologies. To accomplish this goal of creating the iPED Tour of Nantucket, 

we pursued the following objectives: 

(1) Identify the needs of the NHA and the requirements for the iPED Tour of Nantucket. In 

order to form the best recommendations for the NHA, our group needed to fully understand the 

NHAôs reasoning for developing an automated tour. It was also important to identify the 

qualities of such a device that were most important to our sponsor. This included 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, we wished 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 length for tour 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 prototype. Utilizing and building off 

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

to evaluate the technologies against the NHAôs criteria and decide upon a technology for the 

prototype in collaboration with the museum staff. 

(4) Gather feedback from other museums that use technology similar to what the NHA 

chooses for their prototype. Museums already using products like the GPS Ranger and cell 

phone based tours were some of our most valuable resources. By corresponding with these 

organizations in preparation for, and throughout the execution of our project, we 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 technology and the companies that provide it. 

Companies that provide cell phone tour technology to museums provided us with much of the 

information we required. In addition, we researched the different companies to provide the NHA 

with enough data to pick the best provider. 

(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 write a script in collaboration with the NHAôs interpretive staff. 

Following the script writing phase we began recording 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 evaluate design decisions and fine-tune our 

recommendations to the NHA. In order to analyze the effectiveness of the iPED tour, several 

phases of testing were conducted. We began with self evaluations carried out by our group 

parallel to development. Afterwards, we utilized other project teams to evaluate the prototype 

test. This was followed by a trial run by willing members of the public and, testing by NHA 

staff. Throughout the entire process, observations and evaluations were conducted. 

(8) Deliver the finished prototype and make final recommendations to the NHA. Based on 

what we hoped to learn while developing the prototype and throughout the phases of testing it, 

we established a set of recommendations for the NHA. These recommendations will detail how 

to start, maintain and update the tour based on our research, and should 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 prototype. 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 objectives, we utilized multiple methods of data collection. 

These methods included activities such as role-playing as tourists, interviewing, surveying, and 



25 

 

prototype testing. The method we utilized was dependent on the task to be accomplished. The 

relation between project tasks and objectives is outlined in Table 2. 

 

Table 2: Correlation of Tasks and Objectives 

4.2.1 Technology Contacts 
Before arriving on the island, our group started to contact museums, historical associations and 

technology companies from around the United States to learn more about the electronic tours 

they employ and ascertain feedback on their experiences. The 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, we contacted with two different technology providers. The 

majority of the contact was with Lee Little, the founder of BarZ 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 abilities of the system, pricing questions, and other 

important information. We also initiated contact with Grant Lewis of Guide by Cell, a company 

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

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

Once we arrived on the island, and the NHA decided upon cell phone based tours, we expanded 

our contacts to include Michael Giniger from Spatial Adventures and Thomas Dunne from 

OnCell Systems. To gain more insight into this technology we conducted phone interviews with 

each of these individuals. From these interviews we were able to learn about the technology, 

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 Development X X X

Prototype Testing X X X

Objectives
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recommended audio recording techniques, tour setup, price structures, and other important 

topics. Interview questions can be found in Appendix B, and transcripts of these interviews can 

be found in Appendix C, Appendix D, and Appendix E.  

Semi-structured interviews were conducted and recorded over the phone with willing 

organization representatives. We asked permission to use a speakerphone and respected any and 

all requests for privacy and confidentiality during these sessions, as some data was sensitive and 

or privileged. Interview notes were transcribed within three days. We reduced conversations to 

their main points by summarizing and taking key excerpts from these interviews for our results 

section. This allowed us to more easily comprehend how the information gathered served our 

purposes with the project. After the completion of the project, some records will be safely stored 

while others of a more sensitive nature will be carefully destroyed.  

4.2.1.2 Museum Contacts 

During preliminary research, our group was in contact with various individuals who use 

technology to provide tours for their customers. One such individual was Terrence Winschel of 

Vicksburg National Military Park. This national park utilizes the GPS Ranger system from BarZ 

Adventures, and was able to provide insight into the system. Another useful pair of contacts was 

Tom and Nancy Condon from a company called Nature Pods, who provide tours using iPod 

technology. These individuals were able to provide information on the iPod touring technology.  

After the scope of the project narrowed to focus on cell phone technology, we expanded our 

contacts to include museum that utilize cell phone based tours. These contacts include Steven 

Rector from Valley Forge National Historical Park, which utilizes a tour from Guide by Cell. In 

addition, we were in contact with Amy Schlegel from Tufts University Art Gallery, a user of a 

Spatial Adventures tour. We also contacted Sue Moynihan of the Cape Cod National Park due to 

their use of an OnCell System tour. We also attempted to contact other users including other 

national parks, the New York State Parks, and others who did not to get back to us.  

In order to acquire the experience that these organizations obtained by developing guided tours 

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. Further details regarding key topics we 

discussed with them can be found in Appendix F.  

Since we only had a limited number of questions, and desired detail on topics that these 

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 told them to respond at their leisure. The 

questions asked along with the responses can be found in Appendix G, Appendix H, and 

Appendix I. 

4.2.2 Sponsor Meetings 
During our time on the island, we conducted 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 NHA on October 27
th
. 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 

organizationôs director. We were also introduced to Ms. Kim McCray, the director of 

Interpretation and Education, and Mr. 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 Wednesday October 29
th
, 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 in Appendix J as 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 problematic. We also took 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 

questionnaire. The transcript for this meeting can be found in Appendix K. 
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On Thursday October 30
th
 during our first week on the island, we presented a condensed version 

of our proposal presentation for the Nantucket REDs, a group of 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 NHA to the entire Nantucket community. 

The following Wednesday, November 5
th
 we met with the NHAôs interpretive staff, again 

presenting a condensed version of our proposal presentation. Like our meeting with the 

Nantucket REDs, this was used as an opportunity to learn 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 project, which began 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 project. The thought behind role-playing as tourists is that if you experience a 

place as a tourist, you can get an unbiased perception of what tourists would want in a tour. The 

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 the island initially 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 the current interpretive 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 best way to present it in an electronic tour. Role-playing as tourists also 

allowed us to get a sense of the 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 Nantucket during the 

weekend of November 1
st
. The survey consisted of questions that ascertained the interest, 

expectations, and desired medium for an electronic tour. (See Appendix L for a copy of the 

survey). 

In order to collect the most accurate data, 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 group, with the assistance of our 

project advisor, ensured 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 

questions were added that covered topics they were interested in learning about. In order to get 

an understanding of how people unfamiliar with the survey would react to it, the first phase of 

pretesting utilized fellow Nantucket IQP students. Afterwards, the second phase of pretesting, 

using a survey that was modified to address issues discovered in the first phase, was 

administered to eight museum visitors on Friday October 31
st
. 

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 take part in a survey. The 

questions (listed in Appendix L) would have been asked aloud and results recorded on the survey 

sheet. Based on the recommendations of the NHA we decided 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 between the 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 due to a question 

that asked participants to rank a list of items. We faced difficulty in reciting the list of items in a 

non-leading manner and showing them the list instead became a balancing act of the list, and the 

other sample materials. Due to this issue and our desire 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 weekend of November 1
st
 and 2

nd
 

along with the following Monday the 3
rd

. 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 during the off-season, 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 the purpose of improving the NHAôs programs. 

Following completion, surveys 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 graphs based on the data (which are available in Appendix M and Appendix 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 valuable information 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 and input into an Excel sheet to properly display the data, we 

updated our technology matrix to provide an up-to-date graphical representation to the NHA. 

The original matrix, as seen in our Literature Review on page 22, sorted the technologies on 

medium (hardware or software), wayfinding capability, video capability, and estimated post-

production cost. To 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 process is detailed in the 

Results & Analysis section.  

This matrix took into account the desires of the NHA, their visitors, and the abilities of the 

various available technologies. Based on this we made our recommendation to the NHA that cell 
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phone technology would best suit their 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, this technology utilizes guestsô own devices, meaning the NHA does not have to 

maintain hardware.  

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

began to develop the prototype tour for the NHA, beginning this phase earlier than originally 

planned. We had initially thought 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 tour-specific script using their historic resources. Despite Dr 

Tramposchôs hopes that we would be able to provide a tour of all the NHAôs sites, we began by 

writing scripts for the nine key sites of our prototype: the Fire Hose-Cart House, Greater Light, 

Old Gaol, Hadwen House, Quaker Meeting House, NHA Research Library, Macy-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 the Properties of the Nantucket Historical Society book, which 

was written to describe the main sites for members. Using that book as a base, additional 

information from both the NHAôs website and binders filled with primary source material were 

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 length less than ninety seconds, 

following suggestions from other museum contacts.  

Once we finished writing the scripts, they were sent to Ms. McCray and Mr. Ingmundson for 

review to check for historical accuracy and to improve them any way they could. After they 

finished reviewing the scripts, they sent them to the interpretative staff for additional review. The 

final version of these scripts can be found in Appendix O. 

After revision of these scripts, we began recording the initial audio segments to be used in the 

tour. Audio recording of the site scripts took place on December 3
rd
, 4

th
, 12

th
, and 15

th
. The 

recordings were conducted in the conference room of the NHAôs administrative offices. The 

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 office environment or the 

operating museum above. Voice talent included Rob Matrow, Andrew Labrecque, Eric 

Ingmundson, and Doug Burch. These individuals were chosen by their availability to record the 

scripts and the ability to speak loudly, audibly and their 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 was a lavalier style Sony ECM-C115 

condenser microphone owned by the NHA. The microphone was attached to a MacBook laptop 

through the line-in port. The software used to record the segments was Audacity version 1.3.5d, 

a free open source, multi-platform audio editing software package.  

After recording the audio segments, the original recording files were compressed 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 were stopped 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 speaker was paused.  

To ensure the best sound quality, two audio effects were applied to the entire segment. First, the 

ñLevellerò effect was applied with the default ñmoderateò degree of leveling and the threshold of 

noise set to "-70dB." This effect created an even volume throughout the length of the segment 

and eliminated some of the background hiss, hum, and ambient noise. Next, the ñNormalizeò 

effect was applied with the max amplitude set to ñ0.0dB.ò This effect was used to increase the 

amplitude of the segment to the maximum without distorting the audio, allowing for a louder 

audio file. 

Once the editing was done, the files were exported as AIFF files for archival purposes in case the 

audio files are needed for another use. An AIFF file is a standardized uncompressed 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 quality. These MP3 files were then uploaded to the OnCell tour 

through a web interface, and linked to the different tour stops. 



33 

 

All three cell phone tour providers we were in contact with offered a free trial period. Since the 

NHA was only interested in understanding the development process, we developed the prototype 

using a trial offered by OnCell System. During a phone call with Thomas Dunne of OnCell, we 

received a free 45 day trial of their product for our group. Upon completion of a five-site 

prototype, 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 interface, and content.  

In order to test the tour, we needed to develop 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 a scanned image of the map used in the Properties of the Nantucket Historical 

Association book, we used an image-editing program to transform it, making it suitable for the 

tour by changing the colors, adding in the site locations, and overlaying text for the instructions. 

The final version of the map and instructions can be found in Appendix P 

In order to ascertain the opinions of testers, a survey that accompanied the map was created. The 

survey, as found in Appendix Q, asked about usersô opinions of the experience, the tour content, 

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

To save paper, and to make it easier for guests to use, the 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 visitors to test the prototype would be dependent on 

their availability during the off-season. It was determined that prototype testing groups should 

not last very long because they needed to be short enough that people are willing to take time out 

of their days to participate. Also we decided to keep the route of the tour minimal and centered 

around the Main Street area, since other activities were going on at the time, and it was very cold 

out.  

The Friday of Christmas Stroll, December 5
th
, along with the morning of December 13

th
, was 

spent testing the prototype with other WPI IQP students and our project advisor, who were in 

many ways tourists, and would serve as viable testers of the prototype. The 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 directions, along with the survey. Visitors 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 exception of a full catalog of sites. We instructed them that the tour was intended 

to be self-guided, 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 manner was to 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 seen in Appendix 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 the Macy-Christian 

House. Next, it moved back 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 the tour, and 

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 detail than the survey could convey. Once they 

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

Locating tourists who would be willing to take part in our walking tour was difficult at the time 

of year we were on Nantucket, since almost all of the tourists had returned to the mainland 

weeks, if not months ago. Since our groupôs prototype evaluations coincided with the Christmas 

Stroll, we thought it would be easier to find guest willing to participate at this time, than 

compared to other times during the 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 activities. Since this event draws a large number of tourists 

and summer residents back to the island we felt this was the best time for testing. The possibility 

of compensating guests for participation was considered and those who participated in testing the 

tour were provided with a gift certificate for the Museum 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 6
th
. We set up a table in the foyer of the Whaling Museum to advertise the tour. We 

distributed the handout that included 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 Museumôs other interpretive programs were on 

hold (due to the NHAôs Festival of Trees and the Christmas Stroll) we hoped to be able to attract 

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 ñnature of the weekend,ò we were unfortunately unable to conduct any group tours, 

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. 

Ingmundson, personal communication, October 29, 2008). 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 and local Nantucket 

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, and provided 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 and fill out the survey and was also kind enough to forward it to 

other residents she knew. We also used the Alumni Luncheon 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 meetings, the map and survey were forwarded to the 

NHA staff. In hopes that it would foster greater results and willingness to participate, we made 

the actual touring optional, asking the staff to simply listen to the audio segments. 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 December 13
th
 as 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 utility. The multiple-choice responses were entered into 

an Excel spreadsheet, and graphed. From these graphs, limited conclusions were made. 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 final presentation, we showed our updated 

results and explained what progress we made towards the ultimate goal of the complete 

prototype tour. 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 November 1
st
, which was analyzed and considered using standard 

statistical data techniques to determine the best type of technology for the iPED Tour of 

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

them and their usersðto evaluate and compare each. Cost and feature comparison tables were 

used to interpret this data. Surveying and observation of prototype testers was also collected and 

analyzed to form recommendations for the NHAôs further continuation on the iPED Tour of 

Nantucket. 

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

we outlined a timeline depicting our progress, as seen in  

Figure 5. 



37 

 

M T W T F S S M T W T F M T W T F M T W T F M T W T F M T W T F S S M T W T F M T W T F

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 writing

Final presentation

Activity

Week 5

Thanksgiving

Week 6

12/01-12/06

Week 1

11/17-11/21

Week 3

10/27-11/01

Week 2

11/02-11/07

Week 4

11/10-11/14

Week 8

12/15-12/18

Week 7

12/07-12/12

 
 

Figure 5: Project Timeline 
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5 Results and Analysis 

5.1 Visitor Survey Results 
On the weekend of November 1

st
 and the following Monday the 3

rd
, we conducted surveys with 

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

be found in Appendix L. Over those three days we conducted a total of 61 surveys from the 

museumôs total of 169 visitors. This level of visitation is considerably lower, and made up of a 

slightly different population than what the museum sees during the peak summer season. 

According to E. Ingmundson (personal communication, October 29, 2008) the NHA ñcan see 

upwards of 900 visitors a dayò during the summer months. NHA staff also noted that visitors to 

the museum during the off-season 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 from the winter population 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 limited to the number 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 population surveyed, 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. Groups 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 their group 

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 (not writing). 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 Appendices R-2 and R-3) 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 visited before. These numbers can be seen in Figure 6 below.  

 

Figure 6: Museum patronage and Guest use of Internet 

Of the visitors surveyed, 60% used the Internet to learn about Nantucket, as seen in Figure 6 

above. This is an important statistic to know, especially when considering iPod 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. This is significant when considering an iPod-based 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 single computer or account to prevent unauthorized sharing of copyrighted music 

files. 

Another part of the survey studied iPods and MP3 players as a potential tour technology. As 

shown in Figure 7 below, 66% of visitors owned an iPod or other MP3 player. Of those who 

owned one, 62% had the ability to display video while the other 38% could not (or did not know 

if they could). That shows that 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 

iPod or MP3 player and would be interested in using it to take a tour of Nantucket.  

 

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 that people were 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 who were 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 to be a problem, since the 

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

performed for confirmation of this. 



41 

 

In addition to technology questions, visitors were also asked about their thoughts on the content 

of the tour. The question asked them to rank the top three topics they were interested in learning 

about, including directions between sites, local attractions, historic events, historic sites, historic 

individuals, and Nantucket legends. As shown in Figure 8, historic sites was the clear first choice 

of visitors, with local attractions, historic events, and Nantucket legends coming in close behind. 

When the second and third choices are added in, historic sites and events are shown to be most 

important, with the rest falling behind.  

 

Figure 8: Guest preference of tour content 

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

the average length comes to seven minutes and twenty-two seconds, that number is not 

representative of the data, as shown in Figure 9. This is due to a few outliers of 60 minutes, 

which we can only assume came from survey takers who misunderstood the question and 

thought it was asking about the entire tour (since the majority of the responses were under 5 

minutes). Based on the lack of a pattern to the data, we feel that the desired length 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 a given length of time would actually seem without 

experiencing it.  
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Figure 9: Guest preference of each stop length 

Also included in the survey was a question that asked about other museums that offer electronic 

guided tours, and visitorôs opinions of them. The results, which can be seen in Appendix M, did 

not prove to be as useful as expected. Although we were able to discover some additional 

museums that offered tours, none that we are aware of utilize 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, or contained generic 

comments like ñinformativeò or ñalways goodò most of the time. 

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 breakdown of 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 location-triggered content used at 

the Exploratorium. From early on, we had decided 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 quite limited, 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 satellite-based location-

sensing capabilities as well as a video display. The surveys showed that seventy-five percent 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 solution for the NHA. 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 a useful interpretive tool. Unfortunately, this 

GPS technology comes at a high price. The hardwareðsomething that the NHA had expressed a 

desire to avoidðwould have cost approximately $X 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 year-round visitors. Unfortunately, the NHA does 

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

Our research into iPod based tours yielded interesting results. This technologyôs negligible cost 

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. Additionally, our research 

showed that only thirty-four 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 (Madden, 2008). These potential problems, the 

difficulty in content distribution due to licensing restrictions, and a lack of location-sensing 

features made iPod based tours less appealing for the NHAôs use as a primary technology. The 

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

The final type of technology was cell-phone based audio-tours. These tours are provided by 

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

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

States. The surveys showed that sixty-six percent of guests were accepting of this type of tour 

technology, overlooking its lack of video and location-sensing 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 a cost of approximately $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 recap 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, although they require hardware and 

have a very high initial and regular costðnot worth the only 75% of guests who would use one. 

An iPod-based tour is a compromise. It is a video-capable, non-hardware solution that comes at a 

low cost, but has no location-sensing abilities and accessibility to only 50% of guests. A cell-

phone based tour system is also a compromise, sacrificing location-sensing capability and video 

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

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

To help identify the technology best suited for the NHAôs iPED Tour of Nantucket, we created a 

technology matrix as seen in Table 3. This matrix judges 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 important because of the NHAôs limited financial resources. 

Although the NHA has a significant amount of ñcash or cash equivalents,ò they are extremely 

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 of Interpretation & Education, was involved with a 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 technology hardware. 

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 they could 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 well, due to the NHAôs qualms with distributing 

hardware and the difficulties identified 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 staring 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 ranked on a scale 

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 price of the most 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 score (1 through 10) with its 

characteristicôs weight and summing the resulting numbers. This process found that cell phones 

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 with 2 out of 10. 

 

Table 3: Updated and weighted Technology Matrix 

5.4 Selection of Cell Phone Technology 
Based on all of this information, it was decided to recommend the cell-phone based technology 

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

5
th
, 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 cell-phone based tour. They admitted that they had been leaning towards the cell phone 

technology since our initial presentation, and green-lighted 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 would 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 out to determine 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 to speak with both representatives of these companies and 

representatives of their respective clients. Complete notes from these conversations can be found 

in Appendix C, Appendix D, Appendix E, Appendix G, Appendix H, and Appendix I. 

Museum 411 did not respond to 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 phone tours for 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 

Table 4. 

 
Table 4: 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 monthly fee based on how much the 

tour is used that month. Seasonal pricing allows for a flat pricing plan that is higher during the 

peak-season and lower during the off-season. The three different companies each have a 

distinctive way to determine the cost of a clientôs tour. OnCellôs pricing structure is based on the 

OnCell Guide By Cell Spatial Adventures

Flat Pricing Plan Option ã ã ã

Usage Pricing Plan Option No ã ã

Seasonal Pricing Option ã ã ã

Pricing Structure Number of Ports Number of Callers Number of Minutes

No Contract ã ã ã

Call Stats Included ã ã ã

Local Number Provided ã ã ã

Background Experience ã ã ã

Visitor Feedback Feature ã ã ã

# at Prompt Not Required ã No ã

Record Over Phone ã ã ã

Upload Over Web ã ã ã

Custom Greetings ã ã ã

iPod Tour Support Optional ã ã

Multiple Languages ã ã ã

OnCell Guide By Cell Spatial Adventures

Flat Pricing Plan Option ã ã ã

Usage Pricing Plan Option No ã ã

Seasonal Pricing Option ã ã ã

Pricing Structure Number of Ports Number of Callers Number of Minutes

No Contract ã ã ã

Call Stats Included ã ã ã

Local Number Provided ã ã ã

Background Experience ã ã ã

Visitor Feedback Feature ã ã ã

# at Prompt Not Required ã No ã

Record Over Phone ã ã ã

Upload Over Web ã ã ã

Custom Greetings ã ã ã

iPod Tour Support Optional ã ã

Multiple Languages ã ã ã
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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 during the off-season. Guide by Cell charges based on the number of calls that the 

system sees each month. Spatial Adventuresô pricing structure is similar to a consumer cell 

phone plan, and is based on the number of minutes used each month. They have also offered a 

competitive seasonal fixed rate plan to the NHA. The exact rates of each providerôs plan are 

shown in Table 5, Table 6, and Table 7 below. 

 

 

CONFIDENTIAL INFORMATION  

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

Table 5: OnCell Systems pricing 

CONFIDENTIAL INFORMATION  

The exact figures have been deleted from this report due 

to their confidential nature 

Table 6: Guide by Cell pricing 
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CONFIDENTIAL INFORMATION  

 

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

OR 

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

  
 

Table 7: 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 each stop is listened 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 set of 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 converting a tour 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 the content, 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 structure, and Guide by Cell, which requires the end user of the 

system to enter ñ#ò after each stop number. Although not a groundbreaking enhancement, the 

latter was identified as an ease-of-use feature based on observations of existing tours hosted by 

each provider. 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 the market for cell 

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 Google-Maps-enhanced caller identification diagram on its 

ñdashboardò showing the origins of callers. Another difference is that Spatial Adventures 

requires the client to contact Spatial Adventures to ñrepurposeò any new content either uploaded, 

via the web or recorded over the phone. Repurposing, passes audio files through filters and 

changes the 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 would prevent the 

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 have tours of varying quality. 

5.6.2 Suggestions for Implementing a Cell Phone Tour 
In addition to offering an overview of their companyôs respective products, each representative 

also offered advice on the process of content and tour creation. Our research prior to arriving 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 somewhat mixed advice 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 when used sparingly, simple voice-only 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 voice-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 noise, and warned 

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 as the tour content. 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 this decision, 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 sign advertising 

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 or recording content, 

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 difference in sound quality between phoned-in content 

and web-uploaded content was ñnot strikingò when compared by playback over the phone. 

Interestingly, OnCell Systems reported that 80% of the tours it hosts are phoned-in. This 

feedback confirmed our belief that there is a positive (however small) gain in sound quality when 

recording content ñin-studioò and uploading via the web, and is why we recorded our content this 

way. Through this feedback and our brief experience with this method of recording, the NHA 

could safely use the phone-in recording option to help make any future changes to the tour, like 

modification of hours in a timely manner. 

5.7 Communication with Cell Phone Tour Clients 

5.7.1 Feedback on Providers 
In addition to speaking with tour providers, we took time to contact 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 of Spatial 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 utilized the company. Highlighted 
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were the call-tracking features and the feedback line built into the system. She also noted that 

the, ñOnCell staff are available and easy to work withò and even allowed ñmore ports to 

accommodateé callers in summerò and ñfluctuations in visitation.ò OnCell has subsequently 

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 affordability, small size, and ñgood customer service.ò She reported having had 

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 being set up. He 

stated ñsome of the companies wanted [Valley Forge] to use professional voice talent and script 

writers and have a tour that would have been very difficult to update and evolveò but with Guide 

by Cell this was not the case. In addition to great customer service, Rector highlighted the by-

volume pricing structure as an important aspect for his organization, which sees drastic 

variations in visitation. In addition, Guide by Cellôs service has come with little to no ñoutages or 

problemsò for Valley Forge. In general visitors 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 between the three providers. 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 discovered that Spatial Adventures is in the midst of 

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

6
th
 2008, and the nature of the suit is listed as ñTorts - Property - Other Fraudò (Justia, 2008). 

The details of the 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 (Cape Cod 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 the compelling 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; others not so good. 

5. 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. Results on cell phone reception at each of the NHAôs historic 

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 NHAôs interpretive staff, or from individuals with distinctive voices that will capture 

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 a script of the tour for the 

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

Ms. Schlegel suggested that a cell phone tour be used as a ñsupplementò to existing 

interpretational service at a museum. Coincidentally, this is how the NHA plans to utilize their 

tour of downtown Nantucketðas a supplement to museum-interpreter-guided tours. 

One particularly useful piece of advice came from Mr. Rector with regard to the use of maps and 

guidebooks in place of stationary signage. From visitor feedback at Valley Forge National Park, 

he noted that numbering tour stops could 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 

choice learning 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. Although interesting, 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 length in mind 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 program could 

be offered free to the public and advertised for a limited time after being launched. After a year 

and a half Mr. Rector said that the park was ñable to get a partner group, The Friends of Valley 

Forge, to cover the costs of the program.ò According to Grant Lewis of 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 with, and almost none of the many 

tours we looked at, charged for their tour, something that the NHA also wishes not to 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 older and newer phones of different 

providers, we were able to create Table 8. This depicts the quality of cell phone service available 

at the NHA sites included in the tour. At this point, it is apparent that coverage is not an issue, in 

either the downtown or out-of-town locations since three of the four major providers, and both of 

the cellular technologies have no coverage issues. 
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Table 8: Reception of major cell phone carriers 

5.9 Prototype Testing Results 

5.9.1 Observations of Peer Testing Group One 
On December 5

th
 a number of members from other Nantucket project groups, as well as 

Professor Elmes, volunteered to pretest our prototype and exit survey by going on the prototype 

tour consisting of five sites. Although 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 involved how well participants 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 caused major problems. Although the 

group easily found Fair Street, they had problems locating the museum. One of the issues they 

experienced was that they looked for Rayôs Court (which was just before the Meeting House on 

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

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

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 Library and the Macy-Christian 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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inconvenient, one of the testers stated that she ñliked getting lost,ò which is in support of the 

concept of serendipitous 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 

ñdifficult to listen to,ò and that the narrator ñneeds to be excited when talking.ò On another note, 

the user feedback line incorporated into the tour system might need additional explanation; one 

group member who utilized it experienced difficulty learning its functionality. A single 

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.  

Additional comments can be found in the survey feedback compilation in Appendix S and 

Appendix T. 

5.9.2 Observations from Christmas Stroll Testing 
On December 6

th
 we attempted to test the prototype with visitors to the Whaling Museum. We 

timed this testing to coincide with the surge of visitors from the townôs Christmas Stroll and the 

NHAôs Festival of Trees with the hopes of a high turnout for testing. Unfortunately, we were 

unable to form groups to observe as we had during pretesting. Visitors had come to Nantucket 

for the two aforementioned events and while some 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. We did not receive any returned surveys on this day; however, some may arrive 

later through the 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 spoke to and 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. Had 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 that he or she actually walked to the sites before calling in. 

5.9.3 Observations of Peer Testing Group Two 

On December 13
th
 we recruited some remaining members of the WPI IQP group to test our 

prototype. The protocol for this session was identical to the one followed for the first peer testing 

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 cell phone 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 this group 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 through the windows of some of the sites. 

This level of curiosity was interpreted as positive feedback. 

5.9.4 Survey Results 
Of the fourteen surveys received, ten were from fellow WPI students and our project advisor. 

The other four surveys were emailed and handed in to 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 can be drawn. As seen in Figure 10 below, 

all of the participants enjoyed the tour, and a few even said that they enjoyed it greatly. 
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Figure 10: Prototype Enjoyment and Ease of Use for guests  

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

use with all but one person saying it was easy or very easy. The 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 seen in Figure 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 Nantucket for a significant amount of 

time prior to taking the tour, the mapôs clarity is hard to determine based on these responses. 

 

Figure 11: Navigation Statistics and Tour Experience  

Also seen in Figure 11 is how the iPED tour affected each testers experience on Nantucket. The 

data shows that the responses are roughly split between enhanced and ñno effectò. The large 

amount of ñno effectò responses is likely explained by the fact that all participants had been on 

Nantucket for at least a few months, making the ñNantucket experienceò less applicable than it 

would be for a tourist. In retrospect, a more reasonable question would have been, ñHow has this 
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tour effected your experience at the NHAôs historic sites?ò As seen in Figure 12 below, the 

majority of users found that their understanding of Nantucketôs history was enhanced, while 

many were not affected. Since some of the participants were either NHA or MMA staff, and 

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

 

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

As the pie chart in Figure 12 shows, that the large majority of participants did not mind using 

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

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

seen in Figure 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 taking the tour in the 

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

 

Figure 13: Segment length preference and iPED usefulness by comparison 

The survey also tried to compare the usefulness of the iPED tour to other audio tours, but, as 

seen in Figure 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 what is presented through a telephone speaker. The 

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

While this percentage taken at face value is not a great breakdown, most of 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 future audio production and editing. 

One minor technical problem, which was a mystery to us and OnCell Systems, was the garbled 

noise that occurred when some individuals called into the tour. In all cases, hanging up and 

calling back corrected the issue. Of the individuals who cited additional problems, responses of 

ñquiet speaker,ò ñbackground noise,ò and ñpoor sound qualityò were each named once. Based on 

this, we feel that there is no fatal flaw to this technology. Additional written-in problems that 

were mentioned include ñlack of enthusiasm and needs editingò and ñwords too fast/diction not 

as clear.ò These results are shown in Figure 14. 

 

Figure 14: Guest ability to hear the recording 

The general consensus, as seen in Figure 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 Museum, Quaker Meeting House, Research Library, Macy-Christian 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.  
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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 

OnCellôs built in caller tracking features. This useful data listed each call into the system with a 

timestamp and identified how long each stop was listened to. This list was reformatted using and 

entered into a spreadsheet for analysis (see Appendix U for 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 is likely due to the lack of 

interesting material presented in the introduction segment for the tour. Figure 16 illustrates the 

number of listeners associated with each stop. The stops are, in order, the Whaling Museum, 

Quaker Meeting House, Research Library, Macy Christian House, and Hadwen House. 
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Figure 16: The number of callers who listened to each stop in the prototype. 

Another important result from the caller statistics was the listener ratio analysis. 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 beginning of the associated 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 to look at while evaluating the success of a tour stop. Figure 17 shows a 

graph of our listener ratios. 

 

Figure 17: The percentage of each stop segment that was listened to overall. 
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Some useful information can be gleaned from OnCellôs caller tracking output. The severe drop in 

the listen ratio at Stop 4 was due to the high number of abrupt hang-ups in relation to the number 

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

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

conclusions and recommendations 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. The islandôs isolation from the mainland and its historic 

atmosphere give Nantucketers a foreign charm. The Nantucket Historical Association (NHA) has 

been intertwined with the townôs history and life for over one hundred years, making it an 

integral part of the island. During the summer, the downtown is a bustle with throngs of seasonal 

visitors but during the off-season the town is much quieter and forms a closer-knit community. 

We liked this project because instead of providing the NHA with just a set of recommendations, 

we were also able to provide 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 particularly attracted to cell phone technology from the beginning. This type of tour was 

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 feasibility of these (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 phone platform would be best for developing the iPED Tour 

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

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 events came 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 toursða point that the results from our brief prototype testing seemed to 

reinforce. We observed tour groups walking past many of the historic sites without realizing it, 

and having to backtrack in many cases to reestablish their bearings.  

Having uniform, easy-to-see signage will make it much easier to locate 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 

plaques often blend in with the similarly-colored 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 companies; however, 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 contact through email and 

regular friendly phone calls. Their attention to customer service by quickly answering any 

questions 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 that seem 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 considered. Depending on the usage of the tour, the 

price of Guide by Cellôs hosting plan can rise very quickly. Also, while very attentive to their 

prospective clients, Guide by Cellôs sales pitch mentality seemed to err on the side of 

forcefulness when we were speaking with them.  
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6.1.3.3 Spatial Adventures 

Although less expensive than OnCell, Spatial Adventures may not be the best long-term provider 

for the NHA due to its pending litigation. We fear that as a small company, Spatial Adventures 

might not survive the court battle, even if the charges against them are found to be false. If this 

trial is resolved, or legal research finds that there is nothing to worry about, the NHA can feel 

safe in working with this smaller and more personal company. 

As a note, there are two other companies, 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 iPED Tour of Nantucket prototype was at least a partial success. We received lots 

of great feedback from our peers and project advisor. 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 enthusiastic 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 to note that they are not representative of the NHAôs wide variety of guests. These 

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 the full-scale iPED Tour of 

Nantucket. Our first recommendation 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 prototype scripts. 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 tour. The guests would rent the phone, 

leaving a deposit that would cover the cost of the phone and its 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 the upcoming summer season as a 

means to judge the success and acceptance of the iPED 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 organizations becoming more involved, turning the tour into an 

island-wide phenomenon. Should this occur, and other Nantucket organizations wish to follow 

the NHAôs lead, we recommend that all groups work in collaboration to expand on the iPED 

Tour instead of creating 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 podcast, as a second option in 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 evidence 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 toursða point that our brief prototype testing seemed to suggest as well. We 

observed tour groups walking past many of the historic sites without realizing it, then having to 

backtrack in many cases to reestablish their bearings. We believe that having uniform, easy-to-

see signage will make it much easier to locate 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 look out for and attract them to these locations. However, the white 
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NHA plaques often blend in with the similar colored structure that they identify. In the absence 

of changing or implementing additional signage, we suggest that the NHA develop a 

professionally designed map 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 considering, the 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 experience 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 the usersô 

enjoyment of the segments we suggest that the orators ñhave fun with it.ò so that the audio 

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 positive experience 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, but one that could vary drastically based on visitorsô 

use of the tour. The other providers offer options with an unlimited number of 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 alternative.  
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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 implementation, and the expected 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, but OnCell and 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 offered ñcorporate matching giftsò and might have an additional 

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 entirely in-house to reduce 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 NHA first 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 Museum 411, which states that they provide clients with 

an in-house option. We have been unable to gather this information from them because of their 

lack of communication with us, which might in and of itself be a major reason for avoiding 

business with them. Before leaving we will leave some articles that may provide a good 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 point for the 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 

town-wide collaboration between Nantucket 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 (NHA) was founded in 1894 when it purchased its first 

propertyða Quaker Meeting House originally built in 1838ðand turned it into its first museum. 

Since its beginning, the NHA has expanded its holdings to include twenty-three properties, most 

of which are located in the downtown area. See Figure 18 for a complete map of the NHAôs 

historical sites and properties (NHA, 2003).  

The Associationôs main property, the Whaling Museum, is located in a former spermaceti-candle 

factory built in 1847 by Richard Mitchell and Sons, and acquired by the NHA in 1929. In 2005 

the NHA combined the Whaling museum with adjacent Peter Foulger Museum and extensively 

renovated each. The resulting building allowed the NHA to greatly expand its offerings. The 

Museum features a forty-six foot sperm whale skeleton, a Fresnel lens from Sankaty Lighthouse 

dating from 1850, the restored 1881 Nantucket 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 visitors (NHA, 2003). 

The NHA also operates a research library, which provides to the public ñmore than 5,000 

volumes and 50,000 photographs,ò including books, manuscripts and whaleship logs (NHA, 

2008). The building was originally built by the NHA as the Fair Street 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 associationôs collection (NHA, 2008). 

In addition to the Whaling Museum and Research Library, the NHAôs properties include other 

historic buildings and locations. Guided tours of some of these sites are offered on a seasonal 

basis, although many of the locations are unstaffed. Some of these sites include the Quaker 

Meeting House, which was built as a school for Quakers in 1838, and only expanded to a 

meeting house in 1864. The NHA acquired the building in 1894 when Quakers had left the 

island, and uses it to present Quakerism to visitors. The NHA also maintains the Hadwen House, 

a Greek Revival mansion built for William and Eunice Hadwen in 1845 by architect Frederick 
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Brown Coleman. Another property is the Oldest House, which was 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 Mill is another property in the NHAôs collection, and 

is the oldest American windmill in continuous operation. Built in 1746 it operated as a gristmill 

until 1892, and the NHA still uses the mill to grind corn to this day. An additional site is the Old 

Gaol (Jail), built in 1806 at a cost equivalent to a whaleship at the time. The jail operated for 125 

years and is famous for the many tales of escape that occurred during its use. Also owned by the 

NHA is the Fire Hose Cart House, which was built in 1886 after the devastating fire of 1846. It 

features ñthe Siasconset Pumperò along with other antique firefighting equipment, and is the last 

remaining cart house on the island. Another property, known as Greater Light, was originally a 

livestock barn when built in 1790 and was converted into a summer residence in the early 1930s 

for Gertrude and Hanna Monaghan, who were summer artists. The NHA offered tours of the 

building as it was until recent structural problems forced its closure for renovation; the NHA 

plans on reopening it in the coming years. Used by the NHA to provide year-round ñdecorative 

arts and craftsò programs, the 1800 House is a typical nineteenth century Nantucket house that 

was occupied by Jeremiah Lawrence, who was the part-time sheriff among other various 

professions (NHA, 2003). 

The NHA exists with the intent to ñpreserve and interpret the history of Nantucket Islandò 

(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 18
th
 and 19

th
 centuries. To this end, the Association provides a 

variety of programs designed to educate and involve visitors and members of community in the 

history of whaling. Since its inception, the NHA has continually expanded the number of historic 

properties it preserves, along with its inventory of historic items and documents, while making 

them accessible (NHA, 2008). 

The NHA is a tax exempt, nonprofit organization. They rely strictly upon donations, museum 

entry fees, and membership dues for revenue as they receive ñno operating support from federal, 

state, or local government agenciesò (NHA, 2008). While the goal of the Association is not to 

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

organization. For example, in 2006 the association reported total expenditures of $4.4 million. Of 
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this, roughly $2.9 million went to programs and the rest to fundraising and administrative costs. 

The NHAôs total average revenue over the past three years was $5.7 million, and is broken down 

as primary and secondary. The average primary revenue, which consists of contributions, 

program services, and membership revenue, totaled $3.7 million. Additionally, secondary 

revenue averaged $2.2 million. As of 2006 the NHA has assets totaling $30 million and a 

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

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

organization provides six different levels of membership, ranging from the $55 individual 

membership to the $5,000 ñMary Gardner Coffinò membership. In return for these dues the NHA 

provides a number of ñgeneral membership benefits,ò and exclusive perks. Features include free 

admission to museums, walking tours, and access to various activities and programs. Individuals, 

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 dues, the NHA makes a ñyearly appeal to members and 

friends for contributions that help support the day-to-day operations of the associationò known as 

the ñAnnual Fundò (NHA, 2003). The association collects an average of $2.8 million in 

donations every year (Charity Navigator, 2006). 

The Association has a long-range strategic plan to utilize its financial and human capital through 

the promotion of ñpolicies that enhance its programs, its collections, including properties, and its 

reputationò (NHA, 2008). In this long-range plan they also seek to ñreach out and serve diverse 

audiencesò with ñcontemporary and historicalò practices (NHA, 2008). This particular goal is 

closely intertwined with our project, as modern interpretive techniques have a potential for 

attracting 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 information 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 House, and the Fire Hose Cart House. A location-sensing capability 
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was decided upon because of regulations regarding the locations of signs and the resulting ñlack 

of signageò (B. Tramposch). The NHA also wants to be at the forefront of Remain Nantucket, 

the local initiative involving the Urban Land Institute aiming to increase visitor awareness about 

the historic downtown and to protect its essential character, which saw navigational issues as a 

problem that needed addressing. Please refer to Figure 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 historic sites. The tour should increase the guestsô 

ñappreciation and respectò for the island and its role in history as well as offer a new means of 

disseminating historical information about some of the NHAôs satellite historical sites without 

altering any of their current services (NHA, 2008). This should allow the organization to 

preserve and interpret a greater number of its properties, further fulfilling these aspects of its 

mission statement and long-range plan.  

The activities of the NHA are overseen by a twenty-five member Board of Trustees. This board 

includes five elected executive positions, namely President, First Vice President, Second Vice 

President, Treasurer and Clerk. Also, as a non-profit organization, the NHA is also always 

searching for volunteers and their research library has publications available for those interested 

(NHA, 2008). 

The NHA has a nearly sixty person year-round staff headed by executive director Dr. William J. 

Tramposch, our current liaison. This staff is distributed among Properties, Museum Shop, 

Research Library, and Curatorial branches. We worked most closely with the Administration, 

Membership and Development, Interpretation and Education, Visitor Services, and Finance 

departments during the course of this project. Some specific individuals from these groups 

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

Interpreter; and Chris Mason, Public Programs Coordinator. Ms. McCray has had prior 

experience with the implementation of systems similar to the iPED tour. Additionally, Mr. 

Ingmundson works very closely with the museum interpreters, making him a key contact for 

questions regarding any of the organizationôs current docent services. Refer to Figure 20 for an 

organizational chart of 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 organization has preserved important 

aspects of the islandôs past and made them available for present day visitors and residents to 

enjoy. In recent years, the NHA has broadened its services, renovating and expanding its 

museum and making efforts to keep it up to date. Now the NHA seeks to make similar 

advancements in its other locations by incorporating a technology based guided tour. 
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Figure 18: Map of the NHAôs historical sites in downtown Nantucket. 

 


