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Abstract

Decoding Artifacts is a project that explores the ways in which digital
technologies, virtual visualizations, and interactive media enhance the museum
YDUDPUOUz UwOIi E U O ardTheudigakcorpbrierdstol the prejéci w
include a website and a mobile application, both hosting historical content,
educational videos, images, 3D models, and an augmented reality experience.
These virtual tools offer information to the viewer beyond t he museum label, and
aim to create a multi-sensory learning environment through an interactive
dialogue between the public and the work of art. The thesis paper discusses how
and why art museums are adapting to modern technological trends and the
affordances of digital tools in museum education and outreach. The Decoding
Artifacts project will use the example of medieval sculpture and the process of
stone carving as case studieghat discuss and demonstrate the effectiveness of

virtual technologies in museu m experiences.
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l. Introduction and Overview of Thesis and Digital
Project.

Technology in the last couple of decadeshas, for the most part, improved
the lives of humans and offered new ways to learn, discover, understand and
communicate.? # | EOEDPOT w UUPI EEUU?> wPUwWEwWxUONI EQwUT
technologies and interactive media have changed the traditional museum
institution and have offered new ways in which to learn from works of art. The
digital component of the project, which incorporates educational visualizations
accessedhrough online and mobi le device interfaces, aims to recontextualize the
Head of a Virtue, a work of art from the Nasher Museum of Art at Duke
University , and also teach viewers about the tools, techniques and process of

stone carving.

In an effort to better understand current trends and ideas in digitally
enhanced museum exhibition practicesOwUT T w? #1 EOQOEDOT included i EEUU
an investigation of institutional projects at the Cleveland Museum of Art, the
20PUT UOOPEOOWEOCEwW#UOI waOBPYI UUDPUatg Uwe DUIT Enw
technology in both real and virtual platforms. Certain elements of these projects
were highly successful at engaging the public and in offering innovative learning
experiences.The? #1 EOEDPOT w UUDI| Eshpprdachesdddniethdld) wE E O x U
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deemed sucessful as part ofa case study for the Nasher Museum The digital
components of the project fall into three categories: (1)The Foundation and
Gateway: Website and mobile application, (2) The Visualizations and
Educational Tools: Images, videos and 3D modds, and (3) The Learning
Experience: Historical content. In order to offer an effective and efficient museum
learning experience, the implementation of each individual component must
exist in a harmonious relationship with the other digital elements. As this
investigation of contemporary museum practice reveals, a significant
misconception of large-scale digital projects can bethat virtual technology is the
end solution for everything. Instead of technology being the end or the answer, it
should be a mean by which to obtain an answer.t The ultimate goal in bringing
technology into the museum experience is to enrich the visitorz Uwil B x 1 UBDI OEIT Ou
control it. Therefore, museums and digital projects must remain open-ended and
adaptable as virtual platforms continue to evolve. The case study examples
featured here are created with this philosophy of open -ended visitor interaction

and adaptability to future innovation and extension in mind.

1Wayne G Clough, Best of Both Worlds : Museums, Libraries, andtves in a Digital AggWashington, D.C.:
Smithsonian Institution, 2013), 10.Accessed May 1, 2015.
http://permanent. access.gpo.gov/gpo41908/BestofBothWorldsSmithsonian.pdf

2



lI. Technology is Changing the Museum Institution:
Creating New Experiences and Ways to Learn.

Museums and learning institutions have made efforts in recent years to
better understand the technological shift within museum practice, the changing
roles of curators and exhibitions, and the evolving learning experiences within
museU OUBd w2 OO01 wi EUEEUOUUWEEUI T OUPal wOUUI UOwOI
which differs greatly from formal classroom education. However, | think that

A oz S

A 2 N N T T

learning within a museum offers information as an open -ended presentation that
can provide students or visitors the opportunity to formulate questions and seek
out the answer at their own pace and in a personalized way. Museums support
various learning styles by incorporating text, images, audio, and video, and can
be accessed at will by the visitor. Traditional classroom experiences do not foster
this type of active learning.

%OUwl BEOx Ol Owb fixed siuatisns &ht) énvirbnmen ke
classroom curriculums and tests, some students excel and some struggle.
However, it is not fair or accurate to compare learning abilities of individuals, at

any age or level through such limited instruments. Every per son learns

3



differently. Therefore, emphasis should be placed on the ways in which students
learn, not only upon the end result of the absorbed information. Learning is both
? x UOET UU wE OWithin &ftaé& thirkkiog) creative learning environment
like museums, students and visitors learn what they want in the ways that work
best for them, usually retaining the information for the long term. Hilde Hine, in

her article on The ExploratoriuntD Qw2 EOw®%UEOEDUEOOwW" EOPI OUODPE
contrast to classroom routines, museums offer the learner the opportunity to stop

at will, to loiter and repeat, to ignore what does not stimulate, and to share what

Ul 1 OU wb O UaThelcrediive @arrong abilities of any person, young or old,

extend past what is done in classrooms, and are in fact integrated into everyday

situations and surroundings.

A modern, technological component to active learning in a museum is the
inclusion of multisensory interactive displays and visualizations that combine
with touch screens and audio, which together can encourage the user to engage
with an object or subject matter. Technologies have enhanced and widened the

realm of possibilities of creating these types of hands-on experiences in a gallery

1Hawkey, ? +1 EUODOT wbbDUT w#DT PUEOW31 ET O6OOOT PT1 UutRGw, UUT UOUOW2ED]
2 Hilde Hein, The Exploratorium: The Museum as LaboratqM/ashington, D.C.: Smithsonian Institution Press,
1990. As cited in Hawkey,? + 1 EUODPOT wbbUT w# D1 PUEOwW31 ET 660601 Pl Uwbdw, UUT U
GalleriesO 20.
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and online. Technology in all aspects of society has given people the

opportunities to become better learners by offering advanced means of active

learning, though not all take advantage of the experience.® Most modern people

engage daily in creative, educational opportunities by interacting with

technology and personal devices, unconscious that they are learning in the

process.( OWEEEDPUDOOwWUOw' DOl Ow, PUET T Owl1pPUOPOWEO!
learning can and must become a daylong and lifelong experience. National

education initiat ives should aim to improve learning opportunities not only in

UET OOOUOWEUUWEOUOwWDOwWI 601 UOWEOOOUGPUAWET OU
Technology in all aspects of society has given people the opportunities to become

better learners by offering advanced means of active learning, though not all take

advantage of the experience® Creative learning through technology in any

environment involves balancing the quality of the learning experience with the

guantity of what one can absorb in any given situation. ¢ Every person learns

differently, but many learn more effectively in a visually enhanced and free

3Hawkey, 7 +1 EUODPOT wbbUT w# b1 PUEOwW31 ET O6OO001 Pl Uupbt®hw, UUT UOUOW2EDI
Readiness for the Networked World. Edited by Geoffrey Kirkman et all. New York : Oxford University
Press, 2002. As cited in Hawkey,? + 1 EUODPOT wbPUT w# D1 PUEOwW31 ET OOOOT Bl UwbOdw, UL
Galleries,? 16-14
SHawkey, ? + 1 EUODOT wpbDUT w# Dl DPUEOwW31 ET 6OO0OT Bl Uupktw, UUT UOUOW2ED]
6 lhid, 13.
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thinking environment, often through digital platforms. It has been theorized that

x1 Ox Ol wEUI wi UUI OUPEOCOaw? 0l EUODPOT wUQWET EOOI
ECEwWwUT OUOEWEEUDPYI QAawExxUOEET wi Bx1 UDI OEI Uwbp
objects, rather than learning about objects, and on strategies for discovering

DO OUOEUDPOOWUEUT I UwUT Haeelrk, died\@ edih EUD OO wb U
strategies can encourage the museum visitor to synthesize a better

understanding of the object and its meaning.

The willingness to learn or experience new information also varies
depending on the age of the person. In a 2002 survey, scholars found that adults
? 000 P wb ly wddtuoJdarh and they want to learn it in the most direct
PEasd OwUl I wOUT T Uwi EOCEOQWET POEUI OWEOEwWaobuOol wu
the opportunity for interaction and choice withinagoal -EEUI Ewl OYBUOOOI 60U
This suggests that within the museum environment different visitors may have
different kinds of learning preferences. Regardless, within the context of

museum education, there is more to creative learning and exhibit interactivity

71bid, 13 and 30.

8 |bid, 30

9 bid, 30. Survey done by Schalleretall,? ' ObP w# Ow8 OUw+DOT wlOw+1 EVUOYy wdOOxEUDPOT w4
Visit Length of Educ ational Websites w( Ow, UUIT U O U uyI@E1xm SdlebtedapErsufrom an

International Conference, Pittsburgh, PA: Archives and Museums Informatics. Feb 2002. Accessed July 10,

2015. http://www.eduweb.com/HowDoY ouLikeToLearn.pdf
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than just clicking a mouse or watching a graphic on a screen Digital resources

themselves can be structured to support various learning preferences.

Museums by nature provide a creative, active learning experience fueled
by the visitors own motivation and willingness to learn and engage with the
objects. Technology and interactive displays therefore enhance an already active
environment, and offer new ways for the visitor to learn about objects and works
of art. The inclusion of digital applications has enhanced almost every aspect of
the museum institution, but has also demanded some change to a rigidly
structured relationship between the traditional curatorial practice and the public.
[I.LA What Has Changed About the Museum Experience?

#D1 PUEOwWUI ET OOO0OT PI UwbOwdOUUI UOwI OYPUOOO
exhibits and user experiences. There are many museums, science centers and
historical sites across the world that have included virtual realms and platforms
in their galleries. The long history of art museums has generated formal
standards and traditions which exist for art exhibition spaces and the role of the
visitor in relation to the art. However, there remains a lack of new standards

from a curatorial perspective as museums undergo a technological shift and

OHawkey ? +1 EUODOT whpbDUT w#bPT PUEOwW31 ET 60001 P1 UuBOw, UUT UOUOW2ED!
7



experiment with virtual platforms. A s Clough has obserwed,? the digital
revolution offers museums, archives, and libraries a golden age of opportunity,
because they are ideally suited for a world in which learning is informal and
centered on inspiration and self-O O U B Y ExOvtdaliéchnologies in art exhibi ts
can offer new methods and ways of learning for many different types of
audiences as well as new ways to engage with scholarly research. Museums with
art collections must find ways to meet the old traditions of curated exhibitions

and experiences while at the same time facilitating creative learning

environments through digital technologies.

Art museums and exhibitions have remained the same in many aspects
yet have changed significantly due to digital tools used within the gallery and as
public outreach enterprises of the museum. One of the first technological devices
used within an exhibit is the simple audio guide. In some ways this
supplemented even older technologies such as the human guide and the printed
placard. The handheld device transitioned fr om cassette tapes to digital mobile

apps on phones and tablets, all of which allow the museum public to listen and

11 Clough, Best of Both Worlds : Museums, Libraries, andhves in a Digital Age,9-10.
8



learn at their own convenience and pace?!? Early on, audio guides indeed
1 Ol EOEI EwOIl EUODPOT whbUT WEUUEUI E Qgukel EOQUET Ew?
viewer to visualize the content or story from the description. Though initially
considered groundbreaking technology, by modern standards the audio guide is
practically an antique that has been restructured, updated and now
accompanied, or replaced completely, by a handful of other virtual platforms
and applications. In fact, in a 2012 survey done by The Learning Museurnscholars
found that about 94% of their participants said that audio guides were no longer
in use in their institution. ¥ However, many institutions still have them available,
but they are not simply in high demand. The hand -held audio guide has been a
great learning tool within the museum gallery space, but since its usage decline,
UT 1T w?T UPEIT »wl BRx1 UPI OEl wl EtwfiudddérO WE DT DUPAIT Ew
expectations and needs.
The impact that technology and the internet have on museums is apparent

from the number of institutions presenting online or mobile apps and other

virtual projects highlighting their collections. Just about every museu m and

2 EpOl aOw?+1 EUODPOT wpbUT w# DT BUE O wdhierk $0EUAEETORIT Wpd Qubd,» b it B3O U O
Project (2013)Accessed March 12, 2015. http://www.lemproject.eu/WORKING -GROUPS/museumsin-the-
21stcentury-1/7th-report-new-trends-in-museums-of-the-21stcentury

9



learning institution have at the very least a website, digital exhibit or online
archive of their works of art, which canreach viewers across the globe. As
Hawkey has noted, ?as early as 2002, the number of virtual visitors to many
OUUI UOUz what &readylbVetdaken the number of physical visitors on -

U b Windhe previously mentioned 2012 report from The Learning Museunthe
usage of modern learning tools and technologies like websites and virtual
interactive displays did not decline like the audio guide type of device within the
185 institutions surveyed.'®> Because of the internet, museums have a competitive,
global presence andcan make available collections and research in userfriendly
platforms. As a result, museums are now reevaluating whe ther energy should be
put toward the viewers in the gallery or the growing virtual audience. 1 The
visitor -controlled type of experience that technology creates, whether online or
in-gallery, is changing the learning environment, as well as the research process

and role of curators in art museums.

Since the 1990s, priorities have slowly shifted the practice of traditional

curated exhibits to curating a creative learning experience and environment with

“4Hawkey, ? +1 EUODOT whbbDUT w# DT PUEOwW3T ET 600001 Pl UupBO w, UUT UOUOW2ED

15Nicholls, etal.,? - 1 Pw3 U, @O0 wedY wdbOwUT 1 wl UOw" 1 60U0Ua~» wt 1 &

Hawkey, ? +1 EUODOT whbbDUT w# DT PUEOwW3 1 ET 0G50d @lletibspB®O w, UUT UOUOW2ED
10



the help of digital tools and platforms. 73 T I wE U Uigod forhg éxhibyt or

theme is not always clear to every museum visitor and consequently may not be

effective in reaching audiences and teaching them about art. Therefore, the

structure of the curated exhibit has changed in recent years in a more cognitive

way by reframing the learning environment as adialogue between viewers and

art. Professor Michelle Tillander indicates in her work on art educaton UT E U w? E U w
communication technologies offer a powerful union with creative and

imaginative expression, the breadth of these technologies offers opportunities for

EUI EUPYIl wUaldUi 1l UPDUWEOEwWT AaEUPE witGheOU woOi wb Ol
EOOUPOUI UwEawUEaAaDOT w?PU0wbUwi EUPT UwUOwI O1T EO
the environment than by trying to make peopl | wOT POOwWOOUP WEUI EUDYI C
Therefore, the exhibition itself has been slowly adapting to modern demands of a

more free-thinking environment. However, part of the struggle to incorporate

from traditional curatorial practices in order to alter the museum environment,

and how that changes their roles within the institution.

7Hawkey, ? +1 EUODOT whbbDUT w# DT PUEOwW31T ET 00001 Pl UupEaB.w, UUT UOUOW2ED
83 POOEOE] UOw?" Ul EOPYPUAOW3I] El 60@®i aO0Ow UUOWEOEwW/ i EET O1 PEE
19 |bid, 42.
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Curators work with a set of art or objects and aim to create an experience
through a space that usually builds fro m a common theme and the relationships
of the works of art in the exhibit. However, no two persons understand art in the
same way and expect to have their own type of experience. This is especially true
of an academic with a specialized degree in that field versus a museum visitor
fromUT 1 wi 1l Ol UEOQwx UEOPEGS w( Owl PUwbPOUOwW?#0O0DOT w(
Curator) EAa w1l OUOEUWUUEUT UwUT EVw?YPUDPUOUUWEOOT wl

El UUEUD®@a wgEOOI

—

EQOEwUI OUI wUl EUOOUWEUT wOOU0wob
In reality, the average museum visitor typically overlooks the curated theme of
an exhibit and tends to be drawn toward specific works in no specific order or
relation.?* And, according to a study from the Cleveland Museum of Art, most
museum viewers pass over the large gallery texts and tend to only read or skim
some of object labels from the art they are interested in learning more about??
Therefore, the work spent creating a magnificently curated experience in a

gallery is unfortunately often disregarded by the average museum visitor. In the

20Jay Rounds,? # OP OT whET OUDUa wb O Udd 4982 (rerid 2005, 13860.8=cited id Il E
Alexander, J. Barton and C. GoeserpTransforming the Art Museum Experience: Gallery One O tn Museums
and the Web 2013, N. Proctor & R. Cherry (eds). Silver Spring, MD: Museums and the Web. Published
February 5, 2013. Consulted July 1, 2015. http://mw2013.museumsandtheweb.com/paper/transformingthe-
art-museum-experience-gallery -one-2/
21 Alexander, etal.OQw? 3 UEOUIT O UMWBeDh Hxperidnea: Galléry One?
22 |bid.

12



opinion of the museum or curator, the visitor failed to view and understand the

gallery in the way it was intended to be experienced. However, to the visitor, it is

no failure, but instead a rewarding and enjoyable op portunity to learn about art

on their own terms. 22 As awareness of these preferenes on the part of museum

visitors grows, the EUUEUOUZz UWNOE wbUWEOOUDPOUDPOT wOOwI Y
traditionally structured curatorial process to a more educational one; he or she

takes on the role of facilitator of learning opportunities consistent with modern

demands and expectations, and carefully crafted with digital applications and

technologies.

If used successfully by curators, digital technologies can bridge the gap
between old curatorial standards and new means of learning about art by
making curatorial experience accessible when the user wants to retrieve it.
Nonetheless, the key to effective technological integration is not by capitalizing
OOwUT 1 w? b O Hhe mésEnndvativewaidlinewest virtual tool, but rather in
considering how the viewer can learn through the technology. If curators make

scholarly research available to the public in ways it will understand, the viewer

in return will be inspired and more likely to continue the process of learning

% |bid.
13



Ei OT UwOT T wOUUI UOwI Bx1 UDPI OETl 6w Uw' EPOI awbOU
both physical and interpretative, of the curator and exhibition designer, the

learner can use appropriate technologies to provide a dedicated and personal

O1 O U dmigdital tools can offer an infinite expanse of knowledge, all while

creating an active learning environment with more open access and free

thinking. However, there still remains a divide between people who expect to

have the traditional, curated museum exhibition and the younger generations

who demand the technological experiences at every opportunity.

Museums struggle to find a balance that pleases all ages and levels of
learning through technology. The larger problem that socie ty faces is the current
transition and evolutionary phase of the human -technology relationship. Though
only a few decades apart in age, those who were born before the techboom of
the late 20" century behave, think and adapt very differently to technology than
2EPT PUEGKBOH WY IU0Aw? EDT DPUEOWOEUDYI U2 wUIT 11 UUu
and who have grown up with technology integrated into every aspect of life. 26

Social media, web-applications, and mobile devices like phones and tablets have

2Hawkey, ? + 1 EUOP OT wb &xkhblegiesbid MuskeEntS u$8iénce Centers and Galleries 3u
25 Clough, Best of Both Worlds : Museums, Libraries, andtives in a Digital Age37.
26 |bid, 37.
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been normalized and are becoming a standard for every institution , though their
adoption varies by age groups. Hence, the different levels of visitor expectations
create a challenge for museums to find new ways and new technologies with
which to share information abou t art and artifacts and yet, still satisfy everyone.
27 The current divide of technological preferences and acceptances will of course
change and adapt in the future, but it is not clear whether all visitors will

converge around a single standard for digita | resources.

Some scholars and museum educators have expressed concerabout this
uncertain future . Josef Hargrave and Radha Mistry argue in their book, Museums
in the Digital Age that the current struggle of balancing technological
enhancements in themuseum will never fully satisfy everyone in the future, and
museums will still need to concern themselves with older generations that are

less inclined to interact with technology. 26 However, the older generations of the

future that Hargrave and Mistry dis EUUUWEUT wUT T w? EPT PUEOWOEUD

raised with technical advancements that no other generation has had in the past.
There is no way to forecast exactly the reaction and outcome of the current

technological shift in museums, but in contrastto HargrE Y1 wE OE w, PUUUaz U

2 Hargrave and Mistry, Museums in the Digital Age8.
28 bid, 23.
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Ul POOWUOGEDI DazUwUOUUTT Ol wOOwi UOOAWEEEx UDwUO
and the online components will become easier over time for generations already
accustomed to technology and virtual interactive experiences. Futur e generations
will increasingly be more accepting of technology, more motivated to interact
with digital platforms, and less hesitant to explore new modes of learning. This is
Ul i Ol EOI EwPOwUT 1 wi EE0wUT EVwWOOET Uwi lyé&l UEUDO
invested in their social media profiles and smartphones as younger generations.
Another problem to consider in the technological evolution of museums,
is the distinction between the effects and importance of real, physical experiences
in a museum and the virtual counterpart experiences that are available to anyone
learning environments greatly impact the way they engage with art and the
information they absorb. Online exhibi ts and virtual platforms will never fully
replace real gallery space and real experiences in museumsThey can, however,
enrich it. As Knell notes in his work The Shape of Things to Come: Museums in the
Technological Landscapeu? E wY B U U U E O wMtahditBelhih ¢ hetteEandibe OE 1 U

better prepared to interpret it when they see it but they may receive those
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react differently to digital substitutions. 3° Though most humans have become

accustomed to interacting with screens and mobile devices, some do not

distinguish between the virtual versions of works of art or digital exhibits for the

real objects3! This misinterpretation results in completely different experiences

than that of the museum gallery with real artifacts and works of art. Thus, as

museum exhibitions are currently evolving, and as they integrate technologies

into the museum experience, there nonetheless remains a divide between the real

and virtual realms. However, that divide will become blurry in the future by

Ul OOYDPOT wUT 1T w?pPObwi EEUOU? woOi wll ET 06001 awEO
learning experience.®> As we move forward into the 21 st century, the real,

physical museum will not disappear, but instead coexist with virtual

2SimonKnell, ? 31T 1T w2 T E x11 lw®d Qua"T@®D o w, UUI UOUwPOwUT T w3l ET 60001 PEEOuU

Society, Nov 2003, 1(3), 13246. Accessed July 10, 2015.

https://wwwz2.le.ac.uk/departments/museumstudies/museumsociety/documents/volumes/msknell.pdf . As

cited in Hawkey, ? + 1 EUOD O1 wiT&khblogiesii Mugkims, Science Centers and Gallerie® » whuN 8 w

Knell 23

30 JosefHargrave and Radha Mistry, Museums in the Digital AgéLondon: ARUP, 2013) 13 Accessed March

12, 2015. http://www.arteducators.org/research/2013_Arup_FRI_MuseumsintheDigitalAg e_final_web.pdf

3t Hargrave and Mistry, Museums in the Digital Agel3.

2Hawkey ? +1 EUODOT whpDUT w#bHT PUEOQwW31 ET 00001 Pl UutPQuk,8UUT UOUOW2 ED’
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counterparts and high -tech advancements. Technology increasingly provides a

new way of learning about art, history and culture.

Although there are many positive outcomes and responses for digital
tools within the museum, there are also some potentially negative drawbacks
which curators must take into consideration. Digital technologies in a museum
exhibition can be viewed as either useful educational tools or asdisrupting to the
museum experience. While the entertainment value of virtual displays is fun and
EUUUEEUDYI OWUUET wEDPUxOEaUwOEa wEl wUOwI O1T ET D
attention away from the object or work of art. Also, it is important for museums
to find an unobtrus ive mode of display that does not confuse or interrupt other
viewers who are not participating with the technology. As Boon has indicated,
?xOEEDPOT WEWEOOXxUUI UWUEUT T OwPOwUT T wOPEUUWOI
distorting of visitor experience, as doing the interactives can tend to overwhelm
the slower, more complex, less controllable forms of interaction that occur with
YPDUPUOUUz wbOi OUOI EOwOUwUDOXxOawEULUDPOUUOWOI O

E b U x &IB addition to maintaining an educational and creative environment,

B3 w! OOOOW?3T 1T w. xxOUUUOPUDT UwdOI w aEUDPEDPUA oalleryinad OT wOT 1T w, OE]
Diverse Institution, » w/ Ex1 Uw/ Ul Ul QU1 EWEUwW2EDI OEl w" OOOUODPEEUDOOOWS EUE
British Society for the History of Science, London. (July 12-13, 2000. As Cited in Hawkey ,? + 1 EUODOT wp B OT w

Digital Technologies in Museums, ScienceCenters and GalleriesD? wl + 8
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the process of installation and upkeep of digital technologies within a gallery or

online are also new responsibilities that curators and museums must consider.

Many factors and specific questions surface with the integration of digital
platforms into museums. First and foremost is the consideration of whether the
technology will harm the art or artifacts. Display screens and projectors create
light, and therefore may harm light -sensitive objects. In addition to bright
distraction s, added physical equipment to a gallery space can be an eyesore or
disruptive to other surrounding objects. Other factors such as the high cost of the
initial equipment and the manpower and energy for every day up -keep, in
addition to devices needing system repairs, are some of the main concerns for
museums.* The positive results and engagement with visitors indeed make
technology and equipment a good investments for museums, but it is crucial to
have a strategy in order to create modern exhibitions that are both
PEUET DUl EVUUEOOa wl OI T E O%AlE hésafadoBOUl OEOET wi
however, must be sustainable for the long run and adaptable to future

generations of museums.

34 Clough, Best of Both Worlds : Museums, Libraries, andhves in a Digital Age6.
35 Alexander, et al., PTransforming the Art Museum Experience: Gallery One & 2
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[1.B What Kinds of Works of Art are Best Suited for Virtual
Projects?

At this po int in the paper, it is worth discussing exactly which types of art
work s are best suited for digital visualizations, and how each piece differs from
the next. Technological enhanced experiences in museums will differ depending
on the type of artwork, and also on how much information can be understood
with or without the help of supplemental visual material. In general, works of art
from ancient, medieval or native cultures were typically intended for purposes
other than a work of art in a gallery. M any objects or artifacts produced prior to
c. 1520 that can now be foundin museum collections were created as part of a
religious context or as part of a building, like a church facade for example . Their
context and historical significance are largely lost when displayed in a museum
exhibit. In addition, m any ancient or medieval works of art are in fragments that
offer little help to visualizing the intact, original work of art. Therefore, to fully
understand what the art represents both physically and symbolical ly is
challenging for many museum visitors, especially with sculpted artifacts or
objects.Virtual visualizations offer additional ways to learn about art and
artifacts, and help to inform the viewer about the historical context and content

that may not be obvious by the object itself or the vague labels on the walls. A

20



Owodi wUT PUwxUON]I EUOWEDOEwWOEDa w

(@]}

00l

(@}
X

5

mp

OENOUw

| WEQOEWEOOUI RUOUWUT OUTT wUOT 1 wybPUUUE

(@}
mp
(@}

Ubpi OPIi PEE
and appreciation of works of art di ffers once they have a better understanding of

the complex objects and origins.

Visual content like photos, videos, reconstructions, or simple illustrations
can greatly aid the viewers understanding of the works of art. If the viewer has
no prior knowledge of the cultural context or history surrounding the object,
how are they expected to formulate the correct depiction in their head of label
description or a fragmented artifact in a glass case? To be clear, this paper is not
suggesting that there needs tobe additional content and photos for every single
piece of artwork in a museum. That is not logical for a large museum gallery , nor
would it be aesthetically pleasing . In fact, contemporary art sometimes uses
technology as part of the installation and art itself. For this paper, however, | am
concerned specifically with artifacts that have a historical and cultural
significance to old world civilizations. Museums therefore, should assess their
collections and make efforts to highlight specific works of art that are more
difficult for viewers to understand, and implement the technological

visualizations where they are needed most.
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For example, people view a painting for the story it represents and not so
much as a physical object in the sense of sculpture ormpottery, although they do
have a material presence that adds to their meaning Also, unlike objects, most
paintings tend to be in better condition and usually intact , or restored, when on
display in a gallery. Sculptures or cultural artifacts in a museum are in many
situations worn from exposure to the elements or damaged from wars and
destruction, making it more difficult to fully understand what the piece is as an
object or what it may have been in the past. Sometimes artifacts are presented
within the ¢ ontext of obvious restorations, but most of the time they are
displayed as discrete objects. For ancient or medieval sculpture, specifically, the
visitor divides their focus between understanding the subject matter and
visualizing the whole, intact physica | object. Many museum visitors are not
familiar with distant eras of ancient and medieval art, and therefore are

sometimes unaware of what they are viewing.

A way to help visitors better understand fragmented works of art is to
include virtual, visual aid s like images, videos or 3D reconstructions. Auxiliary
visual content simplifies the historical and cultural significance of the work of art

that is not always clear by the label. Visualizations shared through digital

22



displays or platforms can help re-create the original context, both historical and
physical, as well as the surrounding environment of an object. Digital learning
tools can certainly enhance any work of art, but ultimately can be especially
effective for the historically and culturally opaque fragments and objects in

museum collection.
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lIl. Which Museums Have Incorporated Digital Tools?

This section of the paper will briefly discuss examples of institutions that
have integrated technology into museum outreach projects that offer creative
learning environments and free -thinking experiences for visitors, both in the
physical galleries and virtually. As Hawkey suggests, museums strive to
21 EEDPODPUEUI wobi T OO0O0T wehbide @&drn@ énuirBrimankthk® Y DE D O1
permits a plethora of pathbp E 4 UwE O E wx O Bftemekpihdaariety af -
digital tools and applications, the ones that seem most successful are the discreet,
less obvious platforms that generate personal interaction without large
distracting displays and interfaces in the exhibit. The next section will discuss
severalinstitutions that have made such efforts in their projects and public
outreach endeavors, with varying degrees of success
[lIl.LA The Cleveland Museum of Art, ArtLens: Websites and Apps

The Cleveland Museum of Art in northeast Ohio has been one of the
pioneering institutions among major American museums of art that is exploring
the enhancements of technologies in exhibitions and online, while also

maintaining the traditions of curatorial standards. The physical m useum in

tHawkey, ? +1 EUODOT whpDUT w# DT DUEOwW3 | E CeOtérOand Galletieader Qui, U U1 UOUOwW2 EDI
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Cleveland underwent a heavy renovation several years ago that made way for
their newest exhibit space called Gallery One, the foundation and hub for their
museum-wide ArtLens application. The mobile app and new gallery officially
opened to the public on January 31, 20132 Like many of the leading museums
around the world, the CMA also has an extensive online archive of their
collection that can be viewed at home, around the world or within the Gallery
One space in the museum. The digital platforms offer images and information on
thousands of objects in the CMA collection on view and in storage.? The Gallery
One is a very unique exhibit of selected artworks that inspire game -like
interaction with large touchscreen displays and works of art. (See Fgure 1.)
Interactive platforms and mobile applications within a gallery are a way in

which to bridge the physical collections to the virtual counterparts. (See Figure 2)

According to Jane Alexander, Chief Information officer of the CMA,
? & EOOI Ua uanifed imthrekeusértibhs, each asking visitors a question to
engage them in their experience: (1) What is it, and what do you see? (2) How is

DPUWOEEIT y wopt A w6 P By eredutdging WsitotsEokaskinew questions

2 Ol REOET UOwl DWEOBOwW?3VUEOQOUI OUOCPLOT wlOTT w UO0w, UUT UOwWS$Rx1 UDI (

3 Visit to CMA in July 2015 by Jessica Pissini. The author experienced and explored Gallery One and uses the

ArtLens app on a personal iPad.

4AlexandeUOwl UWEOS Ow? 3 UEOUI OUOPOT wUT T w UOw, UUT UOws$sRx1 UDPI OET o1
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and actively engage with the artwork on virtual platforms, the CMA is pushing

boundaries and standards for technology in the museum gallery by using digital
YDUUEODPAEUDPOOUWUT EQwxUOEUET wEOw?iLkerDUOOOI O
many other museums, the CMA has taken advantage of all that the internet and

mobile apps can offer to the museum visitor. The core of their project online and

PPUT DPOwWUT T wi EQCOI UawUl OP1 UwOOwUT 1 wyYPUUUE Owx
custom app that have become the gateways to interacting and viewing their

collection.

Websites and applications can function as foundations and hosting
platforms for content and visualizations that help the viewer better understand
Ul 1T wPpOUOUWOT wEUUS w( OwUOEEazUwWUOEDPI UaoOuwbkli EU
easiest way to dhare data and media. Most visitors have personal mobile devices
and expect that institutions have online components readily available for public
viewing. However, the creation of websites and apps is a simple or cheap
investment, and therefore institutions are still exploring capabilities of online
interfaces. Some museum websites and apps are virtual counterparts to the

collection, and others offer more advanced and educational types of visual

s Center for Advanced Spatial Technologies, University of Arkansas, ? 5 DUUEODAEUD OOy OPOEUDPOOS »
January 20, 2015. http://cast.uark.edu/home/research/visualizationanimation.html
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content. The most basic types of visualizations presented within a website or app
are two dimensional images and educational videos. As evident from the
Cleveland Museum of Art, so much information and visual content can be
shared within a gallery space and online through websites and innovative mobile
applications.
[1I.B The Smithsonian Institute, X 3D: Virtual Models
In a slightly different approach from the CMA, the Smithsonian
Institution has set the bar high for its work on the Smithsonian X 3D Explorer
web-app that utilizes an online platform and application to s hare 3D models of
YEUDPOUUwlI PUUOUPEEOWOENT EUUwWI UOOwWUT 1T wbbUUDU
available for viewing on any type of device, for downloading to a computer, and
for 3D printing for creative educational purposes. The web -app is also available
worldwide, generating a global learning environment and enhancing learning
I Rx1 UPI OET UwOUUUPET wOl wUT T wOUUT UOB w) OUI xT w
during the Civil War and the first secretary of the Smithsonian Institution, notes
UT EQw? 01 1 wipdiahteloltie d&iwtdrOare not to be estimated by what

it accumulates within the walls of the building, but by what it sends forth to the
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museum outreach world -wide throug h the virtual 3D models.

The X 3D web-app presents multi-cultural works of art and objects from
all periods of history, including archaeological artifacts, and natural and
scientific objects and specimens. Second to the original, a virtual three
dimensional replica is the closest and most accurate visualization with which a
viewer can interact. For example, one of the most popular models available on
the web app is the life mask of Abraham Lincoln which is so realistic that it is
almost chilling to view . (See Figure 3.)Many artifacts in the Smithsonian
collection are fragile objects that need protection in glass cases or may not be on
display. Therefore, the X 3D models offer the viewer an opportunity to engage
with the works of art and objects. Though the models are virtual replicas and
cannot replace the value of seeing the original, they become another way in
which to learn about the work of art or artifact. Three dimensional models
1 OT EOCETl wOT T wyYDI Pl Uz UwxI UUxT EUPYInatOi wUOT 1 woOE

available in other platforms.

6 Clough, Best of Both Worlds : Museums, Libraries, andhves in a Digital Age21.
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Virtual models, whether on a website or mobile app, offer different
viewpoints and perspectives that people cannot get in person by the nature of
the object not being accessible. Many objects on display are in a fixed pogion,
sometimes under glass or up against a wall, which limits the view and
interaction of the object and visitor. Three dimensional models on mobile devices
or displays also create a type of physical interaction between the artwork and the
viewer thatwo UOE wOIl YT Uwl RPUOwPHUT wUT T wOUDPT POEOWOE
rule of artifacts in museums. However, as a viewer, it is important to remember
that a model is only a virtual representation and interpretation of the object. 7 As
noted earlier, virtual rep licas will never fully replace the real object or the
experience with the real object. Instead, they create an operended dialogue
between the visitor and works of art, inspiring new ideas questions about the
object, its original context and its creation.® Models are an interactive and creative
type of visualization that offers many opportunities to learn and engage with

works of art and objects in so many new ways. However, some concerns still

remain about the effectiveness and usage of models as educatioal tools.

"Diane Favro,? ( Ow0T T w$al Vwodi w0 ialituReréafivdstahdroadsn WO BGuOET POT w OEDI

Rome: Documentation, Visualization, Imagination; Proceedings of t he Third Williams Symposium on

Classical. Edited by Lothar Haselberger and John Humphrey, (2006)326. Accessed May 1, 2015.

http://sitemaker.umich.edu/cah/files/favrorreading.pdf

8" 1 OUIl Uwi OUw EYEOEI Ew2xEUDPEOw3I Ei OGN 8Ad QO udpd®EYd sUAI®3ra wol v
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Digital visualizations, especially 3D reconstructions, are sometimes too
artistically abstracted and not accurate enough to warrant credit at scholarly
POUOB w( OwlT 1 wEEUT woOil wUT T w20p0T UOOPEOZz Uw7 wt
directly from the objects and serve as virtual copies, withlittle artistic design or
modification. Currently there are not sets of standards for digital reproductions
or how to access them. Inspecific casessuch asvirtual reconstructions of
sculptural fragments or archit ectural remains that are in pieces or no longer exist,
there will exist some level of interpretation. Visualizations and 3D
reconstructions are a form of art themselves created by some digital medium and
behave as a beacon of information and visual expresson. Diane Favor states in
her article thatavisual Ul x Ul Ul OUEUDPOOwW? OOwWOEUUI Uwl OPwUE
DOEUI EwPHDUT wWEOWET UUT 1 UPEwUT E x°ISBetimesy&® | 1 wEUU
fine line exists between an accurate model and exaggerated visialization. Hyper -
Ul EOPUUPEWOOETI OUWEGEWUI-E6E6U00UDRODPGOEBEPOK @
distract audiences into experiencing the model itself instead of learning from the

model as an educational tool. Nonetheless, accurate three dimensional modés

are useful, educational tools for humanities research and for enhancing museum

°Favro,? (OwUlT T wsal Uwdi wliaityReEVOEEPOOWNBOEWE GEEI OPEO? wt | W8 w
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project is a confirmation of the creative learning experiences visitors have when
viewing and intera cting with virtual models through an app. However, as
technology evolves, so does the software and equipment, which presents issues

and concerns for museums and exhibition designers.

In research labs at Duke University and many other institutions, viewers
can either walk or fly through a 3D environments with the controller in hand, or
watch a virtual object rotate in real space inches in front of their face. The
equipment used for these 3D experiences is expensive and not exactly the easiest
type to integr ate within a gallery space, although that is begin to change with
more discrete web-apps and platforms that run off of small devices . Researchers
and institutions have used many different types of equipment, software and
methods to create these models within their scholarly projects. Each type of
technology has both advantages and disadvantages, and has proven to be useful
for certain types of documentation and work. Two common methods of
producing accurate 3D models of objects and works of arts are laser ganning

and photogrammetry. Both present challenges depending on the object, but are
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becoming popular ways in which museums create virtual models for educational

experiences within and outside of the gallery.

[1I.C The Nasher Museum of Art, the Wired! Lab, and the fiLives
of Thingso Research Theme: Exploring Unconventional Content
Within Museum Exhibitions

A third example of an organization experimenting with innovative
display technologiesisthe ? + DY 1T UwOi w31 pOT U»> wUIl Ul EUET wOT 1
Duke Univl U U D U a z U wkldytéams)auprofeEsdrsiand students have
generated innovative and educational projects in the Art History department in
collaboration with other university departments , specifically Engineering and
Computer Science,and also with the Nasher Museum of Art. One of the Wired!
+ E Egodlbls to present scholarly research in virtual platforms that document,
EPUx OEawWEOEwWUI OOwUI 1 wUUOUawdi wEUUWEOEWEUET
31T POT U2 wx UON ltafled witbin tkel N&sbed MusButhan interactive in-
gallery exhibit which offers an in-depth application for paint and color on
medieval sculpture. Not only does the project present historical information
about four apostle reliefs from medieval France, it also educates the public about
the fact that ancient and medieval sculptures once hadbrightly painted surfaces.
The topic of paint on sculpture is not a new subject for academics or within the

discipline of Art History. However, the majority of museum viewers do not
32



know that an cient and medieval sculpture was once colorful and vibrant, as
many objects in museums no longer preserve remnants of paint. And, if they do,
in most cases the surviving colors are faded and hard to detect, especially if one
is not aware or looking for it.
20wi Obpwi REEUOCA WEOSTI UwUT T w?2+BYI Uwdi w3l oI
broad and unconventional topic within the museum exhibit? Similar to the
interactive displays found in the CMA Gallery One, the Nasher Museum and
Wired! Lab have created a simple, yet engaging platform that utilizes iPads and a
controlled color projection onto the medieval sculpture to create the illusion of a
colored surface. (See Figure 4.)The technology does not harm the objects, and the
digital equipment visible to the visito rs in the gallery is minimalized to a fixed
iPad station with an overhead projector that is out of sight. This type of in -gallery
experience opens the doors to new information not typically available in
UUEEDPUPOOEOQuWI RT PEPUUS w' OPwei DOWP i ®WIIUE Ou
differs from the other two previous projects is in the approach of presenting
scholarly research and topics that are typically not discussed in museum

exhibitions.
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The Wired! Lab team has used the technological interfaces of moble
ExxOPEEUDOOUWEOEWE] YPEI UwEDI i1 Ul OUOCawi ubOw
ExxwWEOEwWUT T wbOUI UEEUDYI wOOET OUwi UO6OwWUT 1 w20
effective in creative learning experiences with the museum audience. So much
research and work has gone into understanding complex topics like surface
painting on sculptures, but the majority of the work was conducted for
EEEEI OPEUWEOEwWI OUWEEEEITI OPEUS w31 1 w?+DYI Uwoi
information to the museum public though the di gital display which ignites new
guestions and observations that the visitors can apply to other works of art in
and outside of the gallery. Although users may color the statues in ways thatare not

actually true to the original context of the Apostles, th e project as a wholefocusesmore
with the larger learning experience of color on sculpture , rather than a completely
accurate representation of what the Apostle statues originally looked like with painted

surfaces.
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V. Case Study: Decoding Artifacts

As seen within all of the examples from the CMA, Smithsonian and Duke
University Wired! Lab, technology clearly enhances the way people learn from
and about art, history and culture, and offers new ways to engage with the
works of art. The major digital proje cts differ greatly in their approach and
outreach, but all make use of a website or application platform to share
information and visual content. The virtual component of the website and app
seem to be creating a general standard for museum outreach, but &ll vary in

w3l 1T w?#1 E

Qu

El UPT OOwOEaOUUWEOEwWI i 11 EUDYI OI UU
app are small-scale examples and test cases of how virtual content enhances the
museum learning experience and how scholarly research is shared through

digital visua lizations.

In the next few sections, this paper will describe the digital tools used in
UT 1T w?#1 ECOEDPOT w UUPI EEUU?2 wxUONI EOWEOEwPT EQuw
UOwUT 1T wOUUI UOwxUEOPEGwW?#1 EOEPOT w UUDPI EEUU?
successful elenents of the larger digital projects from the CMA, Smithsonian and
2+DYI UwoOi w31 DOT U2 wUOWEUI EUI wOl EUODOT wOxxOU
carving and one medieval sculpture: the Head of a Virtue from Notre Dame in

Paris, a fragment now in the Nasher Museum of Art. (See Figure 5.)The project
35



emphasizes the importance and effectiveness of visual content and storytelling
through multi -sensory visualizations in the gallery and online, and has
highlighted certain elements successfully applied in other pro jects. In general,
UT1T wUl OEDODOT wUI EUPOOUWOT wUTl PUwxExT UwbbOOw
project into three sections: (1) The Foundation and Gateway: website and mobile
application, (2) The Visualizations: Images, videos and 3D models, and (3) The
learning experience: Historical content. Each section will highlight the specific
tools and methods used, what has works and not worked well, and how certain
project components are successful and effective for museum education about the
Virtue and the proc ess of stone carving.
IV.A Foundation and Gateway: Website and Mobile Applications
3T T w?#1 EOEDPOT w UUPI EEUU2 wxUONI EQwUI UUOI E
application building programs, some being more successful than others. The
x UONT EUz Uwb i E UsBthtentlinGges) WUdeds and Bnaii@lsyahtl was
made through the popular WordPress content manage system.(See Figure 6.)
With a program like WordPress, there are some options to customize the
structural code for specific design and aesthetic purposes. But n general, it is a
simple, clean platform that has a library of already made themes or designs to

choose from for website building beginners , with the possibilities for editing CSS
36



and creating child themes or even creating entirely new themes available. Most

large museums or institutions have teams or specialists to create their online

galleries and websites which are customized for looks and exhibition purposes.

But for the timeframe and purpose ofthe ? # 1 EOE D O1 uprojedd, B ivébgitd) U 2
buildingprog UEOQOwPEUwWOOT PEEOWE OE wU U b Utsplédormi OU wUT |
choice reflects an important decision for any prospective digital project: when to

create a site from scratch, and when to build upon existing resources. For this

project it, was important to divide efforts and energy between the website and

mobile application since the app presented slightly more challenges than its

counterpart website due to the unknown nature of new programs and interface

capabilities.

Three different types of app build ing programs were tested for the project:
xx(OYl OUI Ul Ow, 1 UEPOWEOEwW6 DODPUUVET 6w3i 1 wi DU
building program, which was made by MIT and runs off of Google accounts. The
final app product runs on Android devices only, which lim ited the use for
potential museum visitors. However, Applnventer2 is overall a good starter
x UOT UEQuwi OUwOl EUODPOT wUT | wEEUPEUWOI WwExx wEUD

project and other larger institutional projects, a more customized platform is
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mor e effective and worth the time and investment. Applnventer2 could not
sustain a large collection or database of museum of objects. As a result, efforts
were directed to augmented reality application programs like Metaio and

Wikitude.

The second types of applications involve an augmented reality platform
and app experience that integrates a trackable image in real space with and
virtual media on the same screen and at the same time, through a scanning type
of function. The mobile devices responds to and scars images in the same way
that phones scan URL codes. When first creating test examples through Metaio,
the large images, videos and links placed directly over top of the trackable image
seemed a bit distracting and jumbled. To create a more organized viewing
screen, buttons were used to link the images and videos to the app with minimal
clutter on the screen. However, over the course of this project, the Metaio
program and company were bought by Apple and would no longer be available
in the current format after December of 2015.This setback reflects a reality of the
digital landscape. Tech companies and products evolve and change quickly

which presents challenges for the users and potentially museums . Luckily,
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another competitor augmented reality program called Wikitude is available and

similar in structure, capabilities and effectiveness.

Wikitude has options for both beginners and skilled programmers who
can create very detailed and high-tech app experiences. For a long term project
involving Wikitude and augmented reality platforms, fully custom software
EI YI OOx Ol OUwODUU w2 #heyzddulreudxpetience v eoBigaie Ol wE U0
involve more sophisticated constructions. Wikitude is also developing a 3D
trackable engine though a SDK plugin. In theory, the 3D engine will allow the
viewer to scan a 3D object instead of a 2D image. Since this technolgy is not
EYEDOEEOI wal UOwUT T w?#1 EOCEDPOT w UUDPI EEUU? wxU
through the Wikitude app.

Similar to the approaches made with the Metaio program, hyperlinked
buttons worked best to organize and bridge the website content to the mobile
application. However, augmented interactive platforms can offer many of other
educational experiences that utilize the possibilities of augmented experiences.
%OUwl BREOXx Ol OWEwWOUUI UOwYPUPUOUWUUDOT wlOT T w?#
image of a Claw Chisel and immediately view a superimposed video of that tool

in action. In addition, since the Head of a Virtue is just a head with no body, an
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augmented reconstruction of a body appears when the devices hoovers over an
image of the Virtue. Both types of AR experiences are quick and engaging
learning opportunities that can be done in a gallery with a mobile app or though
the website. These are just a few 6the many ways in which augmented realty
applications can be useful and successfully applied to museum exhibition and

outreach projects.

Similar to the other three larger institutional projects previously
EPUEUUUI EOQw?#1 EOEDPOT w wWUefurvwayto ereate &8 Uwi OUOE w
foundation and gateway to scholarly research and visual content. Both digital
platforms, websites and mobile apps, offer a way for the museum to integrate
historical information and media into a gallery experience without impleme nting
ridiculously large technical equipment into the exhibit space. Websites and apps
also give the visitor a choice to interact or not with the technology, offering a
more personalized and visitor -guided experience. The museum public can
navigate virtual information quickly while viewing an object in real space
galleries, while virtual visitors can engage with the digital collections and learn
from the art without ever stepping foot in the museum. Mobile versions of

museum apps are curated to highlight th e collection and correspond to the
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physical exhibit space, but rely on media and content that enhance and offer
something new to the experience. Digital images, videos and 3D models are the
EOUI wi EUEEUDPOOEOQwWYDUUEODP A E UD O @I xuxl 0WE NG (B Ukl
1 O EOETl wOT T wyPUDPUOUzZUwI Bx1 UDI OET wbOwUI | w- E
IV.B Visualizations: Images, Videos and 3D Models
Images, videos and 3D models are significant visual media types that help
all ages and knowledge levels understand works of art more effectively beyond
the descriptions presented on the museum label. Although it might seem
redundant to use supplemental visual content to educate about works of art,
people learn the best through digital and interactive visualizations. For example,
whenavbl Pl UwUIl EEVUWEwPOUOwWOI wEUUZ UWOEET OwOOWE
must formulate a depiction of what the text describes, and then try to make sense
of their intellectual version of the text. A typical museum label for a work of art
provides a few sentences. In some cases only the date, origin (if known), and the
material data are available. (See Figure 7., the label for the Head of a Virtue) A
label rarely provides enough information the normal viewer to fully comprehend
the work or art. Therefore, incorporating visual content in a museum website or
mobile application enhances the learning experience and ensures that the viewer

has a better foundation and understanding of the work of art.
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imagery and modern photos taken during UEUOx UOU w2 BDOOOws51 UbUaz U
By interacting with these materials, scholars, students and the museum public
better understand the Head of a Virtue and the process of making sculpture.?

(See Figure7.) The images appear in gallery formats on the website for

individual photo viewing, and also as slide -show videos with narration.
Educational videos are powerful learning tools because they are multi -sensory
experiences that synchronize visual content with narrated stories. A downfall to
videos is that their sounds that may interrupt museum gallery visitors. However,
for museum outreach and virtual visitors, videos are one of the most efficient
ways in which to share visual content and historical informa tion, and also among

the simplest visualizations to make. The videos for this project were shot by a

collaborator and then edited for inclusion in the digital resources.

%OUwUT | w?#1 EOEDPOT w UUPI EEUOU2 wxUONI EUOwU

on Windows M ovie Maker, which is a free program and very user friendly for

beginners. In similar ways to creating a PowerPoint presentation, the user simply

1 Description from the Decoding Artifacts Website: A Duke University team of students and professors joined with master
stonecarver Simon Verity in January of 2015 in a 10 day endeavor to better understand the tools, techniques and overall
process of stone carving. Verity has worked on many large sculpting projects over the years, including work for Elton
John; he was alsaDirector of carving on the W est Portal of the Cathedral of St. John the Divine in New York.
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uploads images, video clips and audio files to the program, then aligns and

synchronizes the visuals to the SoWUOE 6 w3 1T I wOEUUEUI EwUUOUDI UwbC
UOPiI EEUU? wYDPET OUWET UEUPET wi il Ol UEOQwI PUUOUD

movie clips appear, creating a multi -sensory learning experience that connects

stone carving tools, techniques and history to the Head of a Virtue and other

UEUOx Ul EwPpOUOUWOT wEUOwWPOwWUT T w- EUT T Uw, ODUI UO

In addition to the images, and videos presented in the website and

application,the ? # 1 EOE D O1 uprojédi ab sk idddrpanated two

interactive models and platforms for a dditional perspectives and learning

experiences.As the project creator, | tested out several types of modeling

programs and methods to create virtual copies; laser scanning, photogrammetry,

and time-lapse reconstruction. The three-dimensional models of th e Virtue and

the Duke Virtue Copy created with laser scanners or by photogrammetry

software, and are now available through an embedded link from Sketchfab, an

online hosting platform for models. Several years ago, scholars and students of

the Duke Wired! L ab used laser scanners to create 3D models of the Head of a

5PDUOUI wEOCEwWUI YI UEOwWOUT T Uwll EPI YEOQWEUUDI EEU

The final model of the Virtue has been borrowed for this project and made
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available through the website and app. The other available model displays the
Duke Virtue Copy, carved by master sculptor Simon Verity in January, 2015, and

was completed using photogrammetry methods. (See Figure 8.)

Both laser scanning and photogrammetry were tested on the Duke Virtue
Copy, but in the end, photogrammetry proved to be the most successful method
for this part of the project. Though I did not use laser scanning as part of the final

product, it is worth discussing the struggles | had as part of the learning process.

Laser scanning is a very useful and accurate method for creating models
for art and architecture, but it simply did not work for this project, mostly due to
equipment technicalities. When the laser device scans an object, it not only
captures the surface shape withtheldJ 1 UwE OEwWEUI EUIl UwbkbT E0wDUWEE
EOOUE? OWEUUWEOUOwWxT OUOT UExT UwUT 1T wUUOUI EET wU
Eight sectioned scans around the Duke Virtue Copy were taken which required a
manual stich or alignment. In other words, each scan needed to be matched to
the neighboring scan similar to how photo editing software stitches together
panoramic photos. There were a handful of equipment malfunctions and bad
scans taken resulted in a failure to create a final laser scanned model for this

project. However, many other art historians, archeologists and computer
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scientists have found great success and results from laser scanning technologies
in labs and museums. The overall experience was a good teaching moment that
showed how sometimes technology simply will not do what is needed or
expected, and therefore other methods should be explored.

Asaresult, UT T w?#1 EOEDPOT w UUPI EEUU?2 wxUONIT EUwU
photogrammetry methods, which also came with some challenges, but resulted
in a useful model of the Duke Virtue Copy. The process of photogrammetry is a
technique that has evolved alongside modern photography and digital
technologies in the last half century. Typically it has been used in mapping
projects or for excavations, among other similar fields, and has now become a
useful method for creating models of artifacts and works of art in museums.

With photogrammetry software, institutions and museums produce accurate

models of objects that can parallel the preciseness of laser scanned models.

To create a photogrammetric model, the user first takes photographs of an
object from every angle possible, in most cases 360 degrees around the object.
3T 1T w?#1 EOCEPOT w UUPI EEUU? wxUONI EUWEEXxUUUI E w
Virtue Copy for each attem pt. The sharp details of images taken by high

resolution digital cameras transfer easily to the model shape and texture within

45



the software. The photos were uploaded to a software program called PhotoScan
Pro, which then aligned and stitched the images together to create a model shape
from the outline of the object and also a texture. (See Figure 9.)As easy as the

x UOET UUwWUOUOEUOWUOOT wbUUUI UwUUDOOWOEEUUUI E
surface. Shadows create additional geometry on the models that appea as facial
growths which was not easy to delete. The texture of a model relies on the
geometric shape, and therefore would become distorted if the model was altered.
After several attempts, a model was finally created that is not perfect, but a good
worki ng model. Like the failures with the laser scanning attempts, these
occurrences were useful teaching moments. Sometimes sophisticated technology
does not produce what one would hope for or expect, and requires the user to
adapt or try again. Eventually wit h time and effort, the issues were solved with
the photogrammetric model. However, in the case of the time -lapse
reconstruction model, many of the problems were not anticipated and beyond

the creators control.

In addition to the Virtue and Duke Copy model s, an experimental method
for creating atime-OE x Ul wt # wWOOETI OwPEUWEOUOwWUI UUIT EwEUL

"EUOOW3 OOEUPOWEWEOOxUUI UwWUEDP]I OUPUUWEUwW# UOI
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produce a virtual model of the Duke Virtue Copy, changing over time from a

new block of limestone to the final carved copy. Within the studio space where
Verity worked, Tomasi set up four tripods with four cameras on each, 16 total,
around the carving space. (See Figure 10.Each camera was focused on the stone
and programed to take a photo every 8 seconds for 19 hours a day, over a span of

11 days, which resulted in 1,504,800 images and 1.75 terabytes of data.

In theory, the idea was to combine the useful photos into an algorithmic
program that would align the photos similar to the photogrammetry software,
and show the block change. For this concept to work, the limestone block would
need to remain in a fixed position with consistent lighting and limited barriers or
human bodies blocking the camera view. Plus, the cameras were very sensitive
and would need to remain perfectly still and untouched. Everything that was
needed for a potential successful completion, in fact did not happen by nature of
the busy, messy and somewhat chaotic process of stone carving. The working
spacewas at many times filled with extra people in addition to Verity because
many students and scholars were interested in observing the work and at times

tested out the tools themselves on scrap pieces of blocks. Therefore, many of the

2 Personal email correspondence with Dr. Carlo Tomasi. July, 2015.
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thrown out of focus. Also, the block itself did not remain fixed. Verity naturally
moved, tilted and flipped the stone has he progressed with each layer and side of
the head. The movement of the sculpture presented an initial problem for Tomasi
who is now reworking the program to account for the moving block. Overall, it
was a good trial attempt resulting in a lot of captured data. However, for future
endeavors, many factors would need to be reconsideredfor a successful

completion of a time -lapse model.

Despite the challenges that arise while creating 3D models, they are still
very important and useful for the museum education and humanities research.
371 wi POEOwWxUOEUEUUwWOI wUT delmaresstillvarismOT w
progress, but have proven to be successful visualizations and educational tools
for sharing historical information about the Head of a Virtue and about the
process of stone carving.Through the process of making the models and the
websites, there were many challenges that resulted in learning experiences
themselves. With any digital project, the creator must be willing to fail, many

times, in order to be successful in the end.
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IV.C The Learning Experience: Historical Content

Thus far, this paper has discussed the importance of informal, creative
learning experiences in museum galleries and the projects, tools and technology
used to create such experiences. But what about the content? Some museum
projects simply copy the description di rectly from the object label and paste the
text right into the website or app. While this method presents the basic
information about the work of art to the public, it offers nothing new or
supplemental, and therefore does not generate a creative learningexperience. A
web-app serves no purpose if the content does not teach anything new to the
viewer. In addition, by not including visual components such as photographs,
videos or models, the creative visual learning experience and dialogue between
the art and viewer does not exist either. The core of the learning experience stems
from the educational content mined from the visualizations available through the
ExxOPEEUDPOOWEOGEwWUI ET OOO0OT adwedDUTI DOWUT T w? #1
topics and areasof content are available on the website and app that are not
available from the gallery installation or object labels. The content of the projects

aims to recontextualize the historical significance of the Head of a Virtue, and

also teach the public about history of stone carving tools and techniques, and
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how to identify evidence of tool marks on other sculpted w orks of art in the
collection.
IV.C.1 Historical Context of the Virtue

Decoding Artifacts has focused all of the content and visual materials
around one object, the Head of a Virtue from the Notre Dame Cathedral at the
Nasher Museum of Art. | have produced several videos with images and
narrated audio that describe the object, its historical background, and also the
tools and techniques of stone carving. For museum fragments like the Head of a
Virtue, understanding the historical context is difficult, time -consuming and
requires years of scholarly research. How is it possible for museum visitors to
understand the complex life story of this work of art, a nd others in the gallery,
but just a few sentences on the label? As an example, the following description is
EwUODT T UO0awUi OUUT Ol EwYI UUDPOOWOI wlT T wgEOGOUI O
PIExXxET T wEEOQUUOwWUT 1T ws5PUUUIT z Uwl Ddlniray 6fw( Uwbd U w
the known history and origin of this work of art:

The Virtue has been identified as one of three theological virtues from

Notre Dame Cathedral in Paris, possibly from the west jamb of the north transept
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portal, and dates as far back as 124%e Virtue came to Duke University as

part of the larger Brummer Collection with some questions regarding its

provenance. Scientists have since turned to a scientific method called neutron
EEUPYEUPOOWEOEOaUDPUOwWUOwWU liod id antattempaY DU O U
to unveil more information about its origins. The process allows scientists to

EEUIT OuPal whpPUI POWEwWI DYl OWUEOXx Ol OwEOwI O
material, potentially revealing its provenance, or origin. According to the

+DOI UUOOT w2EUOXxUUUI w/ UOY! OEOEI w/ UONI EUO
sculpture, monument or quarry are irradiated in a nuclear reactor to produce
UEEDOEEUDYI wbUOUOxI Uwolitisad uSdfubrécnlguednatui U1 O
only requiresa very small amount of the material (at least 1 gram) to obtain

reliable results. Similar compositions compared to other tested samples would

suggest similar origins, perhaps from the same quarry or two quarries that are

located in the same region. OVBr@ Ow? UOOT wUPI OUa wi YT wUE &>

compositional profile of the limestone used at Notre Dame in the twelfth and

3Dieter Kimpel, ? w/ EUPUPEOwW5HUUUI GO QubDunuEd i Gu! diitdOEEcCaEcO w U U 02

Bruzelius with Jill Meredith. (Durham: Duke University Press, 1991) 136.

4+POT UUOOT W2EUOXx0UUT w/ UOY1T OEOET w/ U O Mdedsse®lul9l5, 204 a DOT w2 EDI OF
http://www.limestonesculptureanalysis.com/
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UT DUUI | O Usisch&drstelieve that thed\Nasher Virtue relates to another
female head traced to the Notre Dame Cathedral, posesib of the other
Theological Virtues, which is found in the Musee de Cluny, Paris, France. Both of
the Virtue heads, and many other sculptures, artworks and fragments of
architecture were torn down during the French Revolution and have since ended
up in museum collections.
3T T w-EUTTUzUwW' I EEwOl wEws5HBUUUT wi PET Uuw
along the back of her head and an indentation that may have held a metal halo,
crown or diadem of some kind, which is typically a decorative element of a virtue.
In terms of Christian philosophy, there are three theological virtues: faith, hope,
and charity. In order to determine which of the three a sculpture represents,
scholars study certain features like posture, symbols, actions, accessories, and
setting to nane a few. For example, the Virtue of faith is usually depicted with a
cross and chalice, hope may hold a flaming brand or torch, and charity is often
TEUOTTUPOT wi UUPUWEOGEwWOEawW!I EYI WUOEOOWET PO
Virtue, all that remairs of the statue is the head so it is difficult to determine

exactly which virtue she may have been.

5" TEUOI Uw+DUOUOI Ow? 21 EUET b Gvbl Stbnd Scuiptiredd w/ OOUPEDPOPUB WO i OE Eud b (

University of Chicago Press, International Center of Medieval Art, 33:1 (1994).
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The current Virtue label in the Nasher gallery simply states the estimated
date, location, and a couple of sentences, while the previous web description is
just shy of 500 words. (See Figure 11.)There have been multi-page articles and
ETExUIl UUwWEI EPEEUI EwUOWNUUUwWUT PUwWOOT ws5pPUUOUI
impossible to understand and appreciate the Virtue by a brief label. However, it
is not logical to have such long descriptions on object labels or gallery texts. Most
museum viewers will not read them. And, if by chance a visitor reads every

word, it cannot be assumed that they will comprehend or be familiar with every

term, location and concept in the description.

For example, the Virtue is thought to be from the Notre Dame Cathedral
in Paris. Of course scholars and students of art history would immediately form
an image in their mind of the cathedral. But not all people know what the
cathedral looks like or its significance in French history. And with children, their
understanding of Notre Dame may come from the Disney movie about the tale of
the hunchback. Furthermore, if the viewer is unaware of what the cathedral
looks like in general, there is probably no further connection made with the
DOEPEEUPOOWOI wOT T ws5PUUUT zUwx OUUPEOT wxOUDPUD

x OUUEO? OwOUwpPT ECwUT OUT wOI UOUWDPOEDPEEUI wpbUI
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symbolic meaning of a virtue. (See Figure 12.)Museums have created a closed
off experience that assumes every viewer is aware or understands art, its history
and its context to a degree of what the curator or scholar knows. The problem is
how museums share information in ways not realistic to everyon I z UwOIl Y1 OQwOi w
familiarity. Digital tools and displays are some of the ways to present the extra
information needed to better understand a work of art. Well-researched and
accurately presented historical content is one of the keys to understanding and
appreciating medieval works of art like the Head of a Virtue. The project website
and the mobile app aim to re-contextualize the Virtue by the use of images,
YPEI OUWEOEWOOEI OUWEUwWI EVEEUPOOWUOOOUWEDE WY
UUDI EEUU? we udeNm Bslions @dvdral whys to interact, view, listen,
and read about the Virtue at their own pace, and continue the learning
experience when they leave the museum.
IV.C.2 Stone Carving: History, Tools and Sounds
The next section and pages of the Decding Artifacts website contain
historical information focusing on the process of stone carving, and visual
content in the form of images, videos, and models that help teach viewers about
the tools and techniques. Stone carving is a craft and creative procss, and best

UOET UUUOOEwWEawOEUI UYDOT WEWUEUOxUOUWEUwWPOUO
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is a messy and somewhat chaotic process, and certainly not suitable for a
museum gallery. The next best option is to include video clips of the tools at
work and images to show the stages of carving, the change over time of the
stone, and the overall technique of the sculptor. While at Duke, Verity used
traditional tools to produce a facsimile o f the Virtue Head from the Nasher
, UUT UOwOil w UUZUWEOOOI EUDOOOWEOEWEOUOWE WE O x
"O000I T 1 6w3il 1l webUl Enw+EEwWOl EOQOWEOEUOI OUI Ewsi
additional to conducting historical research on stone carving techni ques. All of

Uil wxUONT EOZUwYPUUEODAEUDOOUWEOEWEOOUI OG0 wU

are available through the project site and app.

Modern stone carving can be traced to ancient civilizations, and had
changed very little through the middle ages .6 During the medieval era and into
the Renaissance, the rise of guilds and masons revived the craft of stone carving
from ancient times. Much of what scholars know about stone carving has
survived in a few 15" and 16" century manuscripts, in the remains of sculptures

and sculpted architecture, and in a few of other artworks like stained glass or

6 Rudolf Wittkower, Sculpture:Processes and Principl@dew York: Harper & Row, 1977) 15.
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drawings. ” One example, a work of art by Andrea Pisano, circa 1340, called the
Allegory of Sculptureshows a sculptor at work, referencing the techniques and
tools of that age. (See Figure 13.)Throughout the different eras of sculpture,

many aesthetic trends and tastes created popularity of specific artistic styles and
the use of certain tools that left marks distinctive to that age.® However, a

handful of stand ard chisel types have remained a constant over the years and are

still in use today.

The four basic types of chisels, Point, Claw, Flat and Roundel, all have a
distinctive end shape, vary in sizes and widths, and result in a unique mark cut
into the stone. The Nasher has in its collection an ancient Greek bronze chisel,
perhaps a worn down flat chisel or maybe a roundel type that is comparable to
medieval tools and even the modern ones Simon Verity used during his time at
Duke. (See Figurel4.) Throughout the many centuries of stone carving history,
not much has changed with the standard chisel types. Each tool, whether ancient,
medieval or modern, has its own purpose and is used for different stages of
sculpting. To highlight the four main chisel types, th T wbp 1T EUDUI z Uw?3 000U~

organizes videos and images of each kind that show the distinct shape of the tool

7Wittkower, Sculpture:Processs and Principles35.
8 |bid, 15.
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and the tool in action. Also on the page and app is a model of the Duke Virtue
EOxawUl ECWEDPUI EUUwWUOT 1T wYDI Pl Uz Ustoiel@tti OUPOOwWU
how to identify the use of different chisels.

Another concept discussed along with tools is the relationship of pitch, or
UOUOEwPPUT wUI T wEUUPUUZUWUI ET OPBUI dw. I WwEOUU
from the Middle Ages. However, during Verity z UwYDPUDPUOwDPUwWET EEOI wE
important it is to recognize the high sounding pitch of the chisel and how to
adapt the applied hand pressure. If the viewer listens carefully, they will
recognize different pitches and tool sounds from the videos of the worki ng tools.

611 OWEwWxDUET wgl EOOI UwUOOwWI T T Owx Ul UUUUI wbU
angle of the tool is slightly changed.® Likewise, if the pitch is too low sounding,

the sculptor adapts his hand or may switch tools. Sometimes, a low pitch is a

result of an unintended crack through a section of the block. The concept of

sound and pitch is a unique type of engaging information and should be part of

the creative learning experience.

Understanding the craft of stone carving, the tools and techniques used to

make works of art in the gallery, and how sculptures came to be in their current

9 Notes and discussion with Simon Verity, with Jessica Pissini. January, 2015.
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condition are all significant components to the history of art, specifically for the
Head of a Virtue and similar fragments. Ideally, after engaging with the
?#1 EOEDOPWEEUU? WExx wWEOEwWOI EUOPOT WwEEOUUOWOT |
visitor can apply their knowledge to other objects or artifacts, and perhaps better
understand the context or history surrounding complex works of art in other
galleries.
IV.C.3 The Process of Making: Drawings and Geometry
The final area of research and content that is presented through the
website and app is the inter-relationship of shapes and drawings with the
process of stone carving. Both medieval and modern sculptors approach stone
carving by first visualizing geometry through two -dimensional shapes and next
by transferring those shapes into the three-dimensional stone. (See Figure 15.)
Today there are many great tools and materials available to help the modern
sculptor visualize his wor Kk, like computers and 3D printed copies, and even the
simplest form of paper and pencil. However, medieval sculptors did not have the

luxury of virtual 3D models, and at times they may not even have had paper

because of the scarcity and high pricel® Parchment was typically used early on

10 Wittkower, Sculpture:Processes and Principlé&s.
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for architectural drawings and blueprints, and later became more relevant and
available for artists in the 14th century.* It may never occur to some people that
paper would have been scarce and expensive for early medieval atists. This

topic is not one typically discussed within galleries of stone sculptures. But it is

an important concept to consider while learning about stone carving. Stone
sculpture is not a forgiving medium to mistakes and is difficult to measure
estimates of shapes and sizes within the large block. So how exactly did medieval

sculptors conceptualize their ideas without paper and preliminary drawings?

At the very least, early medieval sculptors sketched shapes on other
pieces of stone or directly onto the surface of their working block after carful
measuring.*?2 One account for this idea was made by Themhilus, a pseudonym
for a 15" century Benedictine monk, in his work manuscript called De Diversis
Artibus.*® Though Theophilus worked with bones as his medium of choice, the
preparatory work of stone sculpture can be viewed as a similar process. In his
description, he suggeststo? UUaA wOU U wUT 1 wETl UPT OwadUlwkPbPUT wl

U O E®WandXxentinues with directions on how to mark and score the working

1 1bid, 38.
12 |bid, 36.
3 1bid, 35
14 |bid, 36.
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according to your wishes, and score the outlines with a sharp tracers so that they
are quite clear. Then with various chisels, cut the grounds as deeply as you
PDU¥ G »

The concept of marking the stone in some way with scratches from tools
was a technique passed down from ancient sculptors. Some artists may have had
real-life models or perhaps even clay models as reference, while others went as
 EUWEUwUUDOT wE wE ODRQUED QI buds (kreHFigadalbgne E w ?
pointing apparatus was an ancient mechanism used to align and mark cuts into
the block of stone and was another way for the artists to visualize their work. 7
Most museum visitors are more familiar with the smaller v ersions of marking
and measuring tools like the caliper, divider, and the compass, which itself
became a recognizable symbol of stone masonry and still used today by
EUEI UUOI OWECEWEUUPUUUWOPO!l w2pOOOwW51 UPUA B w3
observed Verity at work on the Duke Virtue Copy saw just how important the

preparatory work and drawing stages are to the entire process of stone carving.

15 bid, 36.
16 |bid 30.
17 Ibid, 30.
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During many discussions about the importance of drawings, the use of sacred
geometry and relationship of 2D shapes were also popular topics and features of

the stone carving process.

The visualization of basic geometry within the human body, and
interrelationships of drawings, shapes and nature, form what is known as sacred
geometry, which has been a fundamental concept of ancient and medieval stone
carving for many centuries. Shapes identify as numbers and have potential
deeper meanings and purposes in everyday life, nature, religion and in art. 18 For
example, a circle is viewed as the number 1, because it is whole andseen as
having no beginning or end. A line identifies as the number 2, a triangle is 3, a
square is 4, and so forth.Most viewers of sculpture can typically identify basic
geometrical shapes like the natural round circle or spheres within body parts. *°
And, within the Head of a Virtue, Simon Verity saw a unique shape and devised

a theory surrounding sacred geometry.

While closely examining the Virtue, Verity identified a pentagonal, five -

sided shape around the exterior of the Virtue: its nose and ears as hree of the

8 Michael S. Schneider. A Beginner's Guide to Constructing the Universe: Mathematical Archegyof Nature, Art,
and SciencéNew York: Harper, 1995).

19 Schneider. A Beginner's Guide to Constructing the Universe: Mathematical Archetypes of Nature, Art,

and Sdence.
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points, while the back of the head touches a plane and creates the remaining two
x OPOUUB w51 UPUaAzUwUT T OUawbUwUT E0CwOI EPT YEOwWU
figures from a roughed out pentagonal shaped block and not a cube or cylinder
shape. The pentagon is both the interior shape and the exterior perimeter of the
connected five points and lines of a pentagram, or star, which is typically seen as
a religious symbol in art. Medieval stone carvers may have used this five -sided
shape as a divine reference, but also as a practical starting guide and mental
alignment to carve the face and head within the stone. It is difficult to prove his
theory because not many (if any) sculptures remain in their working condition.
Most remaining fragments of me dieval sculptures are so damaged, that is
impossible to visualize the original working shape. However, the concept of
sacred geometry is way in which to understand shapes and symbols within

works of art from all ages and civilizations.

In general, the discussions of tools, techniques and methods of stone
carving are unconventional topics and subject matter for museum galleries and
object labels, and therefore are better expressed through digital visualizations.
Museum visitors can greatly enhance their und erstanding of stone sculpture

from any era or culture by learning about basic carving techniques and chisels.
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V. Conclusion and Summary

T 1T w?#1 EOEPOT w UUDPI EEUU~» wi OET EYOUWEDOU wl
content to the public and enhance the overall learning environment of museum
galleries and virtual platforms. As more educational institutions make efforts to
shift to more free-thinking environments and visitor -driven experiences, this
project and the others from the Cleveland Museum of Art, The Smith sonian, and
the Duke Wired! Lab, have begun to generate standards for creative human-
technology interaction with works of art. Museum exhibits and public outreach
endeavors have and will continue to greatly benefit from virtual technologies,
especially though website and applications.?® Visual components, such as images,
videos and models, are thetools to understanding art and its historical context

more precisely and effectively in museum spaces.

Throughout the entire project, the goal was to maintain an o pened-ended
type of outcome that would perhaps be adopted by future students and
endeavors. In many ways, successful museum projects that incorporate digital
technologies have no specific end or cutoff to the experience. | feel that the

effectiveness of websites and mobile apps, and different types of visualizations
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like 3D models, greatly enhance the museum experience with little distraction
from the original artworks. Interacting on small devices eliminates large displays
and equipment in galleries, and is the most efficient way in which to share
information. Digital platforms and displays should in no way replace the real
works of art, but rather complement the existing museum experience and offer

new ideas, perspectives, and visual content to the public.

The demands and expectations of modern society continually challenge
curators of art to produce content and exhibits that please all levels of learning,
in addition to creating experiences that are both traditional and innovative.

Many past and current museum projects have begun to set standards for virtual
technologies in the galleries. However, much work and research remains to be
considered and developed as the tools and technology evolve and the digital-
native generation matures. There is no doubt that virtual museum projects offer
new ways to ask questions about art and artifacts, new ways to view and interact
with the objects, and new ways to create a dialogue between the artwork and the
viewer. It is important to remember that digital tools and tec hnology are not the

final experience themselves, but rather the means in which a creative learning
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experience shares knowledge in museum galleries and inspires lifelong learning

about art.
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Figures

Figure 1: Pissini, J UUPEEJd w?/ 1T OUOwWOI w&EOOI Ua. Ol wEDUx OI
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www.dukevisualstudies.org/decoding
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Figure 2./ PUUDOPOwW) 1 UUPEEBd wW?/ 1T OUOwWOI w U0+
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Digital Image. Decoding Artifacts. October, 2015.
www.dukevisualstudies.org/decoding
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Figure 70 w/ PUUDPODPOwW) | UUPEES wP a®O0OODwW5sSDUDUR w
Digital Image. Decoding Artifacts. January, 2015.
www.dukevisualstudies.org/decoding
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