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Introduction
In the last several years, cultural heritage institutions (museums, libraries, and archives) have begun 
to make use of mobile technology to reach new members and investigate the potential of mobile 
technology to add value to their educational offerings.  However, little research has been completed 
that rigorously and comprehensively demonstrates how this technology can be used to advance 
goals of cultural heritage institutions, such as enhancing patron knowledge construction, historical 
understanding, engagement and inspiring lifelong learning.  This research project will produce a set 
of best practices for how these goals can be promoted using mobile computing.  These best practices 
will be derived from analyzing the response from focus groups to their use of mobile technology at 
the sites of five major New York City cultural institutions.

The insight from this completed project will culminate in a social-media enabled best practices 
online resource that can be used by cultural heritage institutions for informing the creation of future 
mobile projects. Additionally, the results will be published in a LIS scholarly journal and the dataset 
preserved in an open-access and trustworthy data repository.  Further, the PI will communicate the 
results at several professional conferences (ALA Annual, Museums and the Web, and WebWise).

Project Background
Mobile computing offers a tremendous opportunity to open up the interaction, multimedia and 
network capabilities of modern computing to any physical location in a remarkably convenient 
format.  Because of the wide array of functions and conveniences offered by mobile computing, 
ownership and interest in ownership of smart phones by adults in the United States is increasing 
annually. As of February 2012, 46% of adults in the United States owned a smart phone, such as 
an iPhone, Android, or Blackberry, an 11% increase from the prior year (Smith, 2012).  Youth own 
smart phones at an even higher rate, including 71% of 25-34 year olds, which is a 13% increase 
from the prior year (Smith, 2012). ).  In the commercial marketplace, mobile computing-related 
stories are making newspaper headlines, such as Facebook’s purchasing of Instagram for a billion 
dollars, and Apple Computer’s billion-dollar damages award from Samsung (Rusli, 2012; Wingfield, 
2012).  The widespread interest in mobile computing combined with the yearly growth in ownership 
indicates new opportunities for cultural heritage institutions to make use of this technology.  
However, many applications of mobile computing today only add convenience (e.g., getting the 
current hours for a museum), and do not take full advantage of the opportunities the technology 
provides.  This project is interested in how this technology can be leveraged by cultural heritage 
institutions to promote their major goals, including enhancing patron knowledge construction, 
historical understanding, engagement and inspiring a sense of lifelong learning. 

This project grows out of earlier 
research and development in using 
mobile computing to enhance 
historical understanding.  In 2011, the 
Goethe-Institut—the federal republic 
of Germany’s cultural institution—
provided support for Anthony Cocciolo 
and Debbie Rabina of Pratt Institute 
to develop German Traces NYC, a 
mobile, augmented reality experience 
designed to teach about German 
immigration to New York City, 1840-
1945.  This was accomplished through 
designing a platform for authoring 
stories about physical places, called 
GeoStoryteller, and creating multimedia content around this rich and largely forgotten aspect of 
New York City history.

While developing German Traces NYC, Cocciolo and Rabina evaluated the tool by having study 
participants use it while exploring historic sites in Lower Manhattan (Cocciolo & Rabina, 2013).  
Study participants were interviewed by the researchers, and were asked questions to ascertain 
their engagement, interest, understanding, and the functions and features that made this possible.  
This study yielded a number of findings, including most importantly that the use of place—
having physical, outdoor access to the places where significant events occurred—increased user 
engagement and understanding of historical topics. This engagement is the result of discovering 
new information about familiar surroundings using standard mobile user interfaces (lists, maps, 
videos), and not from more novel user interfaces (such as augmented reality, which posed usability 
problems to 65% of participants).  Encouragingly, the interest and engagement derived from the 
mobile was not influenced by age or gender.  The only significant factor that diminished engagement 
was outdoor temperature: if it got too cold while on the outdoor tour, users would report diminished 
interest.  Users reported high-levels of engagement even if they reported that they were not the most 
technologically savvy.  However, their lack of comfort with technology correlated with trouble 
using augmented reality. 

Study Sites
The five study sites are included because of their ability to both represent a variety of cultural heritage 
institutions and a multitude of approaches to mobile computing.  These choices will be explained below:

American Museum of Natural History
The American Museum of Natural History has made extensive use 
of mobile computing, as evidenced by the six applications available 
from download from the museum’s website (AMNH, 2012).  In this 
study, users will make use of the “Beyond Planet Earth Augmented 
Reality” application, as well as the “American Museum of Natural 
History Explorer” application.  The use of the first application will 
study the extent to which augmented reality is able to extend user 
knowledge about the planetary system, as well as further their interest and engagement in the topic.  The 
use of “Explorer” application will study the extent to which the GPS-enabled mapping and collection 
information augments the museum experience.

National September 11 Memorial 
The National September 11 Memorial makes extensive use of 
mobile technology, most notably by using the mobile application as 
a way for navigating the memorial (National 9/11 Memorial, 2012).  
The application is also unique in that it makes use of oral history 
within particular places within the memorial site.  The purpose for 
studying this site is to uncover if the use of oral history—delivered 
via mobile telephony—enhances the memory and remembrance 
functions of the site, or is a distraction from this purpose.  
Understanding how mobile technology can enhance or detract from 

sites of remembrance will be useful in designing or re-designing future sites.

The National Museum of the American Indian, New York 
(Smithsonian Institution)
The Smithsonian’s National Museum of the American Indian 
includes a mobile application named Infinity of Nations, which 
is optimized for onsite use at the museum’s branch in Lower 
Manhattan (Smithsonian, 2010). In the app, users are allowed 
to view collections from three different perspectives: an artist’s 
perspective, a reporter’s perspective and a traveler’s perspective.  
Additionally, a scavenger hunt is included.  This site is included 
because of the interest in uncovering if the specific design features included in the application enhance 
user engagement and understanding of American Indians.

Museum of Modern Art (MoMA)
The Museum of Modern Art app includes audio tours of the 
collection, as well a number of innovative features including 
“MoMA Snaps,” which allows users to take pictures at the 
museum and send it as a postcard, and “MoMA Tracks,” 
which allows users to select music from their own music 
library while exploring the museum (MoMA, 2012).  The 
purpose of studying this site is to uncover the extent to 
which the audio tours help users understand the art they are 
viewing, as well as the engagement factors related to the 

social and personalized features (such as from “Tracks” and “Snaps”).

New York Public Library
The New York Public Library has made extensive use of mobile 
computing, including an application to streamline services, as 
well as the use of games and special exhibitions (NYPL, 2012).  
In this study, users will make use of NYPL mobile application, 
as well as make use of their latest exhibition.  The purpose of 
studying this application is to explore which functions engage 
users, develop new knowledge, and inspire lifelong learning.

Participants
30 diverse individuals will be recruited to participate in the study, evenly chosen from both genders and 
four age groups: 16-20, 20-34, 34-49, 50+.  Teenagers under age 18 will require parental consent.  All 
individuals must have their own smart phone.  Individuals will be incentivized with $50 gift certificate 
per site visit (there are five sites total), plus admission fee to the site if applicable.  Individuals will be 
recruited using online sources, such as Facebook and Craigslist. The participants will be divided into 
five focus groups with six individuals in each.  Participants will have to agree to visit all five sites so 
that the focus groups remain consistent, and will be given an entry survey to ascertain their academic 
interests, demographic background, and technological comfort.

Methodology
Participants will use their own smart phone to explore the cultural heritage site during a Saturday or 
Sunday, and agree to meet at Pratt Institute Manhattan campus at a designated time on Monday for the 
focus group (most likely, 6:30 pm).  Focus group participants will be instructed to visit the cultural heritage 
site, and engage with the content both using their smart phone, and not using their smart phone, so that 
they can speak specifically to how the mobile component impacted their experience.

Focus groups participants will remain consistent, however, each focus group will visit cultural heritage 
sites in different order to eliminate any ordering effects (e.g., preference to a particular site because it 
was the first visited).  Consistent focus groups will allow for a rapport to develop between participants 
and facilitator with the goal being that participants will talk candidly about their experiences.  Before 
beginning the focus group, a participant will fill-out a survey (with both structured and unstructured 
questions) where he or she can quantify and qualify how the mobile technology impacted his or her 
experience.  This will help the participant refine his or her thinking on the experience, and prevent him 
or her from being easily swayed by a dominant voice within the focus group.  Participants will engage in 
a six-person focus group led by the researcher, which should last one to two hours.  The PI will facilitate 
a discussion about experiences, and the mobile application will be projected onto a large-screen so that 
concrete site features can be discussed in detail. The focus group will be video-recorded and transcribed, 
with individuals speakers identified in the transcripts (which will later be anonymized before analysis takes 
place).  The major focus of group discussion will be around the knowledge, understanding and engagement 
from the experience, and how the mobile technology did (or did not) make this possible. The discussion 
will turn to how these aspects could be improved within the design. Sample Questions are included in the 
appendix of this grant application.

Four months after the participant has finished his or her last site visit, the researcher will email him or her 
a survey to ascertain any lasting impact the mobile/museum experience had on the individual.  This survey 
will address the “inspiring lifelong learning” component.

Focus Groups
Please see the handout for focus group questions.

Analysis
The analysis will collect all the feedback per individual 
(entry survey, transcribed statements and surveys 
from each of the five focus groups, and 4-month-
out survey), entered into a data management system 
(NVivo), and anonymized.  Two independent coders (two graduate assistants) will code the transcripts 
to highlight how the experience impacted knowledge construction, understanding, engagement, and 
inspiring lifelong learning.  The analysis will summarize the outcomes from the experiences and highlight 
trends that emerged across demographic factors.  From this analysis, the project team will derive a set 
of best practices and use examples from participants’ experience to illustrate the mechanisms at work.   
Additionally, concrete mobile design features will be discussed for either positively impacting (or 
adversely affecting) these major goals.

Conclusion
This project is significant in that it would be the first major study of how mobile technology can be 
leveraged by cultural heritage institutions for advancing major goals, including patron knowledge 
construction, understanding, engagement, and inspiring lifelong learning.  The best practices derived from 
this project will be readily useable by professionals in creating (or re-designing) their mobile experiences 
to positively impact patrons and their local communities.  The online resource produced through this 
project will be a social-media enabled destination for cultural heritage professionals interested in using 
mobile technology for advancing their institutional goals.
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Existing Research
Managers of cultural heritage institutions continue 
to grapple with maintaining efficacy in a world 
increasingly mediated by digital technology.  Scholars 
such as Lankes (2010) have argued that these 
institutions—particularly libraries—have experienced 
a crisis of confidence because they have become 
overly artifact centric in a time of increasingly 
virtuality, and would be much better positioned if they 
focused on a socially-relevant mission.  He puts forth 
that “the mission of librarians is to improve society 
through facilitating knowledge creation in their 
communities” (p. 13).  This mission directs attention 
to the social role of libraries, rather than on particular 
processes that have are associated with libraries (such 

as allowing patrons to view materials).  Despite this shift of mission to user knowledge construction, 
evaluations of cultural heritage projects tend to focus on proxies for this mission, such as attendance, 
material check-outs, or views of digital resources.  These evaluations often do not demonstrate how 
particular initiatives are advancing the mission.  This is especially true of mobile technology projects, 
which are either so new as to not be evaluated yet, or if so, only in a way that does not indicate how 
the mission is being advanced (e.g., number of downloads of an iPhone app as a proxy for user interest 
and engagement).  This project will act to rectify this situation by studying how mobile technology can 
be used by cultural heritage institutions for advancing their major goals, including enhancing patron 
knowledge construction, historical understanding, engagement and inspiring lifelong learning.

There is growth both in the number of cultural heritage institutions using mobile technology to enhance 
their educational offerings and there is growth in the research related to mobile technology in such 
contexts.  In museums particularly, this is well highlighted by the American Association of Museums 
2011 Mobile Technology Survey, that found that one-third of all museums plan to introduce some new 
mobile technology platform in 2011 (AAM, 2011).  This is buttressed by Museums and Mobile 2012 
survey, which found that 29% of museums are currently using mobile technologies, and 27% are not 
but have plans to use mobile technologies (Tallon, 2012). However, Tallon (2008) remarks that for 
“a medium with such an extensive existing usage and wide-reaching potential, there is a distinct lack 
of rigorous, accessible, and published research” (p. xix).  Of the studies available, most only study 
relatively narrow aspects of the experience (such as specific interface or communication aspects), and 
none address how this technology can be used to address major goals, or study across multiple contexts 
using outside investigators (as this project would make possible).  Despite this limitation, this research 
and experience provides a useful starting point for this project, and will be discussed below.

The majority of the research related to mobile technology in cultural heritage contexts describes and 
studies a specific technology used in a particular context.  These include:

• iPhone application at Royal Botanic Garden, Kew 
(Waterson & Saunders, 2012).
• iPad with group tours at the Minneapolis Institute 
of Arts (Isaacson, McGuire, Sayre & Wetterlund, 
2012).
• GPS-enabled mobile phones at archeological site 
of Locri (Cutrí, Naccarato, Pantano, 2008).  
• Mobile game with youth at the Egnathia 
Archaeological Park, Italy (Costabile, Ardito, 
Lanzilotti, 2010; Ardito, Buono, Costabile, Lanzilotti, 
Piccinno, 2009).
• Augmented reality at the Sutton Hoo archeological 
site (Angelopoulou et al., 2011)
• PDA-based multi-user game used at Marble Museum of Carrara (Laurillau & Paternò, 2005; Dini, 
Paternò & Santoro, 2007; Ghiani, Paternò, Santoro & Spano, 2009).  
• mobile augmented reality with cave paintings in France (Choudary, Charvillat, Grigoras & Grigoras, 
2009).  
• mobile location search of digital repositories in Amsterdam (van Aart, Wielinga & van Hage, 2010) 
• iPhone application for studying Summer War of Osaka byōbu (Carillo et al., 2010)
• mobile computer vision (object recognition) in two German museums (Föckler et al., 2005).
• iPhone application at the Davis Museum and Cultural Center (Shaer, Olson, Edwards, Valdes, 2011).

Of the projects mentioned, most do not include a formal evaluation of the user experience.  
Similarly, many mobile projects are so new there is no formal evaluation available yet, including the 
PhillyHistory, Scan Jose and WolfWalk project from North Carolina State University Library (Boyer, 
2011; Yelton, 2012; Sierra, 2010).  A further limitation is that many of the studies do not use an external 
investigator (as this project would make possible), relying instead on project team members who also 
have responsibility for deploying the mobile product.  


