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MESSAGE FROM DIRECTOR,
CULTURE ACADEMY

In all the disruption that the Digital
brings, it also opens new doors for all of
us who work in culture and heritage. From
enhancing and expediting our research work
to conservation and preservation efforts, it
also helps to create innovative displays and
dissemination programmes and also brings us
closer to the various communities we serve
and work with. The Digital has helped diverse
and disadvantaged communities to connect
with the cultural institutions and within and
across communities; it has enabled new
and old knowledge to be shared widely and
instantaneously and has enhanced worldwide
understanding, acceptance and appreciation of
one another’s cultures.

interacting with an authentic artefact, or the
artist, craftsman, performer, actor or writer.
The human brain, eye and touch is still needed
and thus, digital should not be embraced for
the sake of embracing it.
It was with these thoughts in mind that
the Culture Academy Singapore organised our
first international conference, “The Digital In
Cultural Spaces” from 7th to 8th December
2016. Over the two days, we had many debates
and discussions on how the culture sector could
embrace and leverage technology to enable our
work to reach out to and engage as many people
as possible. This publication is a compilation of
all the papers presented except for two whose
authors were unable to send us their papers due
to unforeseen circumstances.

What made cultural institutions seen
as distant and remote and for the elite and
educated, is now seen as accessible, even to
communities which were once considered
remote both geographically and culturally.
Cultural institutors have become more inclusive
in the widest sense of the word and much of
this has been enabled by the Digital.

In conclusion, this conference would not
have been possible without the generosity
and support of our collaborators and
partners. They are the Ministry of Culture,
Community and Youth (MCCY) and all our
sister agencies within the MCCY family,
the University of Melbourne, the Nanyang
Polytechnic and all our speakers, moderators
and panellists.

However, it is also true that the digital
cannot replace the special experience of

Thangamma Karthigesu (Ms)
Director, Culture Academy Singapore
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ABSTRACTS
How Goes the Digital at the Archives by
Eric Chin

Reflections on the Hong Kong Memory
Project by Dr Patrick Mok

Many archival institutions are at the
crossroads where stacks of paper and analogue
archives still await conservation and description,
but fixed resources face a growing tide of borndigital materials demanding attention. This paper
explores the challenges and opportunities that
digitised and born-digital archives have brought
about at the National Archives of Singapore. It
also considers how the digital revolution has led
to calls for a shift in archival thinking; where
the archivist is not surveying the landscape and
selecting what will be preserved of our history
and culture from a distance, but is seeking to
learn from the community and participating in
it to better understand and collaborate on what
ought to be retained for posterity.

The paper gives a brief account of the
background, structure and content of the Hong
Kong Memory project. The project was initiated
by the Hong Kong Special Administrative
Region (HKSAR) Government and funded
by the Hong Kong Jockey Club Charity Trust.
In its formative years between 2006 and 2014,
the project was designed and maintained by
the Hong Kong Institute of Humanities and
Social Science, The University of Hong Kong,
till it was handed over to the Central Library
of the HKSAR Government for continuous
development in 2015. In this paper, the author
retrospectively examines the various approaches
that the project team has adopted in dealing
with the subject of documenting heritage, and
examines how the elusive notion of “memory”
operated in the project. Through simplifying the
complex methodology adopted for this project,
the paper summarises four types of approaches
incrementally developed in the course of
the project formation. The first two types of
approaches are more conventional in the sense
that the works of Hong Kong Memory are
similar to the practices of archival and museum
institutions which form their own archives and
collections based on a pool of documentary
heritage. Holding the belief that the preserved
items are embodiment of historical objectivity,
the conventional approaches place more
emphasis on the construction and display of
historical and cultural knowledge. The third and
fourth approaches tend to embrace the notion
of memory as an operating method in the
construction of individual histories, subjective
feelings and emotions, and the shared and social
trajectory of individual lives.
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Image First: Opening up the Rijksmuseum
with Rijksstudio by Linda Volkers

Embodied Museography by
Professor Sarah Kenderdine

The Rijksmuseum is the national museum
of the Netherlands. With a collection of one
million objects, it tells the story of 800 years
of Dutch art and history. As of end 2012, the
collection is digitally available too – in high
resolution on the museum’s website, freely
available without constraints. In this digital
application, or online gallery, called Rijksstudio,
250,000 pictures can be examined in close
detail. Even the finest brushstroke technique or
materials are revealed – allowing users a closer
look than would be possible at the museum.
Apart from this, users are encouraged to
interact with the images: download them into
their own collection, share with others and use
them in any way they wish. Inspired by trends
in the digital world, like Pinterest, the emerging
use of tablets and mobile devices, Rijksstudio
gradually took its current shape, a super userfriendly responsive interface, where full-screen
images are available. Almost 300,000 users have
created their own Rijksstudio.

Cultural heritage is under increasing threat
from destructive forces spanning iconoclasm
to climate change, and digital documentation
technologies can play a vital role in sustainability
of this heritage. The digital age presents us
with a paradox noted by the New York writer
Alexander Stille who said “one of the great
ironies of the information age is that while the
late twentieth century will undoubtedly have
recorded more data than any other period in
history – it will almost certainly have lost more
information than any previous era.”
‘Digital in cultural spaces’ allows us
opportunities for re-imagining and representing cultural heritage data in museums. As
post-processual archaeologist Michael Shanks
describes, the digital archive demands “new
prosthetic architectures for the production
and sharing of these archival resources – an
animated archive emphasising personal affective
engagement with cultural memory”. This paper
explores strategies for creating and translating
the digital record into narratives of engagement
by which museum visitors virtually re-embody
and ‘perform’ digital archives. This ‘embodied
museography’ is defined by attributes of
immersion, interaction and, participation (and
necessarily asks us to re-examine our notions of
aura, authenticity and authorship).

Rijksmuseum took this initiative in the
firm belief that its collection belongs to the
public, with the museum as its custodian. By
opening its collection digitally, the museum
intends to attract new audiences, wherever they
are, 24/7. Rijksmuseum also invites the public
to make their own masterpieces through the
international design competition Rijksstudio
Award. Launched in 2014, the Rijksstudio
Award places the museum in a leading position
in the world of digital image culture and open
design. This paper looks at the choices we have
made and the impact on the museum.

Philosophers who understand the
ephemerality of cultural forms and the need
for successive generations to rediscover
and reinvent the past, frame these emerging
curatorial practices for us. Indeed the very
sustainability of culture depends on what
Homi Bhabha calls “insurgent acts of cultural
translation, where art does not merely recall the
past but renews it; re-figuring, innovating and
interrupting the performance of the present”.
He says this ‘past-present’ is the “necessity but
not the nostalgia, of living.”
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Data Analytics: Journey of the National
Gallery Singapore by Dr Kevin Lim

Digital Technology and the Museum
Experience: A Case Study of the National
Museum of Singapore by Angelita Teo

This paper seeks to present National
Gallery Singapore’s rationale and methodology
towards the development of its data analytics
capabilities to aid operational efficiency.

The challenge of digital and future
technology in cultural spaces has created an
interesting challenge to museums and cultural
institutions. Increasingly, for museums to
remain relevant and also to reach out effectively,
it is necessary to be able to connect not just
cognitively with a select audience, but to allow
for multiple connections to be made, at different
levels. The experience of museum-going has
gradually evolved from a personal and scholastic
one, to include museum-going as a social activity
and a space for shared discourse. Visitors from
all walks of life are brought through a range of
emotions that can start from moments of quiet
self-reflection, and culminate in passionate
exchanges of stories and memories. This paper
will share the National Museum of Singapore’s
approach to the use of digital media as part of
the latest revamp of the permanent galleries,
and specifically elaborate on how audience
experience was included as a core consideration
in the process, and most importantly, how
technology is employed in very carefully
calibrated interventions to enhance the visitor
focus on objects, collections and the narrative.

With National Gallery Singapore standing
at around three times the size of the National
Museum of Singapore (NMS), it would be
natural for the gallery to consume more resources
in order to operate at international standards.
Given this natural characteristic, the gallery saw
an opportunity to leverage economies of scale,
by developing in-house capabilities and seeking
expert collaborations, to analyse a broad array
of operational data and user feedback so as to
discover valuable insights, especially towards
cost savings as well as to develop a deeper
understanding of visitor behavior.
The Gallery’s phased approach is
exemplified in the development of the gallery’s
mobile app, named the Gallery Explorer, which
features self-guided tours and indoor navigation
to aid way-finding. While the early work focuses
on serving the visitors’ needs, the next phase of
work aims to serve the gallery’s needs, where
an app analytics dashboard will be developed
around the same location-based technology
to enable the gallery to understand visitors’
movement, traits and preferences around the
exhibitions and buildings.
Understanding the myriad of data around
our institutions gives us unprecedented means
to leverage potential savings, while improving
visitors’ experience.
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Digitisation of the National Collection:
Challenges and Opportunities by Sean Lee

Tangible Digital Heritage by
Dr Stylianos Dritsas and Dr Yeo Kang Shua

The National Heritage Board (NHB) is the
custodian of Singapore’s National Collection.
The National Collection refers to all the moveable
tangible cultural heritage materials that belong
to all present and future Singaporeans. The
digitisation journey of the National Collection
began as early as 2003 with digital photography
and implementation of a digital assets
management system. This was followed soon
after by the digitisation of existing artefact records
for use in an electronic collection management
system. In 2013, a more holistic digitisation effort
of the National Collection was embarked upon
as part of the wider NHB’s Digital Engagement
Framework. This multi-year enterprise to further
digitise the National Collection consists of three
key components: enhancing digital photography
capability, developing new cataloguing capability,
and upgrading the collections database software.
The project is on-going and has encountered
various challenges, including the dilemmas
of scoping the project, conflict in balancing
developmental works and operations, risks in
pushing boundaries, and latencies in handling
emergent issues along the way. However,
numerous benefits and several opportunities
present themselves such as remaining relevant in
a rapidly changing world, acquiring the capability
to enhance digital assets, and having the facility to
derive greater value from the National Collection.

The proliferation of 3D scanning and
visualisation technologies in the past few decades
expanded the modes of experiencing cultural
heritage artefacts and places through such
digital media as synthetic computer images as
well as interactive virtual and augmented reality
applications. The currently rapidly developing
area of digital fabrication technologies, namely
computer numerical control manufacturing and
3D prototyping/ printing, has the potential of
enriching the discourse by offering a rather more
immediate and tangible experience of the physical
dimensionality and materiality of cultural heritage.
Our research investigations inquire what
if the cost of 3D production from data
acquisition, digital processing and printing was
a mere fraction of what it is today. What if
advancements in 3D printing composite material
reached parity or exceeded the performance
of current building materials? We examine
how digital technologies could: (a) improve
the process of historical documentation
and conservation of built heritage from the
perspective of professional domains experts; (b)
inform the processes of educating prospective
design students in architectural history and
theory of culture; (c) enable general audiences
to interact with artefacts of heritage across the
red tape and blue screen.
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Cultural Collections and Object-Based
Learning at the University of Melbourne
by Fiona Moore

Empowering Possibilities with Digital
Inclusion by Jenny Wong

The University of Melbourne is the
custodian of over 31 cultural collections. These
collections were acquired for the purposes of
teaching, research and display and have allowed
the university to develop a strong focus on objectbased and experiential learning where cultural
material is at the heart of curriculum development.

Committed to growing Singapore into a
dynamic global infocommunications hub, the
Infocomm Media Development Authority
of Singapore’s (IMDA) Digital Inclusion
programme is aimed at building a digitally
inclusive society that brings infocommunications
to people from all walks of life. The paper will
give an overview of the strategies, policies
and programmes to bridge the digital divide
so as to provide equal opportunities for every
Singaporean to benefit from a digital lifestyle.

In July 2016, the university expanded on
this type of teaching practice when it opened
a new building, known as Arts West, which
was established specifically for the teaching
of the Bachelor of Arts degree. This building
is equipped with two purpose-built object
laboratories that facilitate the use of objects
from the University’s cultural collections in the
teaching of a wide range of disciplines from
across the humanities and social sciences. With
a strong emphasis on student and community
engagement, Arts West seeks to facilitate and
create new and innovative ways of teaching that
encourage students to engage with objects to
facilitate his/her own experience of learning. It
introduces students to the university’s diverse
cultural collections and museums and seeks to
embed them in future curriculum development.
Using the new Arts West project as a case
study, this paper will explore how the Faculty
of Arts at the University of Melbourne is
encouraging inter-disciplinary and collaborative
practices in teaching and learning that go
beyond the academy with object-based and
experiential learning at its core. This paper
will provide examples of how this pedagogical
practice is being combined with practical
experience of collections in order to strengthen
students’ analytical skills and connect them with
objects in a non-traditional manner.
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The Future of Us: When Storytelling
Bridged the Digital Divide by Gene Tan

PPTs, PDFs, and Proprietary Formats: On
the Problematic Forms of the Digital by
Debbie Ding

The Future of Us Exhibition showed a
world where technology, especially the digital,
can make dreams come true for Singaporeans
of all ages and persuasions. More than 15,000
“dreams” collected from Singaporeans were
woven into a narrative on how in 2030,
Singaporeans could live, work, play and learn
in ways that are currently inconceivable but
made plausible through the technological
advancements probable today and realisable in
the next 15 years.

The digital divide is often used to describe
the chasm between people who have access to
technology – and those who do not. But is there
another digital divide, caused by the problematic
forms of the “digital”? Do we have a common
understanding of what it really means to “digitise”
information?
In an oft-quoted example in information
design studies, American statistician Edward
Tufte famously wrote about the use of Microsoft
PowerPoint in corporate and government
bureaucracies and how PowerPoint’s cognitive style
of presenting critical technical information over
several hyper-rationalist levels of ‘bureaucratic’
hierarchy may have adversely affected the
quality of NASA’s engineering analysis –
contributing to the 2003 crash of the space
shuttle, Columbia. With an image of mankind
reaching for the stars but being fatally punctured
by a superfluous bullet point, it is a reminder
that even the most commonly distributed digital
file formats today such as the PDF format are
not completely index-able by search engines.
Had they been machine-readable, could trained
neutral networks or natural language processing
been used to aid us in efficiently analysing our
data and helping us to make better decisions?

For an exhibition that portrayed a highly
futuristic and technologically-enabled lifestyle, a
major challenge was to engage the demographic
group of seniors – one usually not as conversant
with the digital and would likely feel alienated
from a future heavy with it. Yet, at the end of
the exhibition, this demographic group was one
of those that charted the highest scores in the
visitor satisfaction polls conducted.
The presentation of the exhibition’s narrative
was assisted by more than 1,000 volunteer guides
who were refashioned as storytellers to make
The Future of Us as much a dazzling as a social
experience for the visitors. This paper explores
this and other techniques used to construct the
emotional architecture of the exhibition that
put the art of storytelling at the centre of the
experience, and succeeded in bridging the digital
divide and bringing home to all groups the idea of
a future worth dreaming of.

Even in a scenario of completely humancentric digital access, there may still arise a “digital
divide” of a technical kind – depending on whether
the available data is useful, usable, proprietary, or
whether the conditions of its release are complicated
by commercial interests. Since digitisation changes
the form of records, texts, or images so radically, it
underscores the need to continually interrogate the way
in which we digitise and document the arts. This paper
examines these concerns through two case examples of
artist projects done with art and design archives – that of
the independent arts centre The Substation (Singapore)
and the former Department of Design Interactions
(Royal College of Art, London).
xi

Educating Media in Heritage: Building a
Future after a Decade of Media-Educating
Young Professionals at the Reinwardt
Academy by Simone Stoltz
Heritage institutions have an impressive
track record when it comes to the use of media.
As transmitters and receivers of information in
various shapes, heritage institutions themselves
are seen as a medium. In the early days, they used
brochures and catalogues, first as letterpress, and
later on as an educational paper. Nowadays video
projections, sound showers, touchscreens and
audio tours are (almost) dominant. All of these old
media and the newer ones, such as social media,
have been taken for granted, simply because we
have used them for a long time. However, it was
in 1952 when the first audio tour was launched at
the City Museum of Amsterdam.
But whether it is old or new media, the
focus should always be on us, humans. It
should be the public awareness of the impact
of media on society that matters, as it has
mattered since it emerged in the middle of this
last century. Looking at media from a human
(or technological) point of view, it is education
that plays a major role. The technological
innovations that are changing the way we work
and live in this digital society demand new
skills from the people managing it. In high
school they say one needs 21st-century skills
in this new society. Also in heritage, these
competencies are not a luxury. When teaching
media to heritage professionals, it is often a
generational difference that disrupts a vision
on the approach of digital media. Ten years
of media education at the Reinwardt Academy
helps us reflect on this topic.
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Defining Communities in the Age
of the Digital

This panel addressed the digital tools that have been taken up by public initiatives to document
cultural heritage and to form communities that are committed to defining and preserving their own
heritage. It addressed the opportunities and complexities in terms of representation vs. ventriloquism
that arise from the use of digital media.

Eric Chin
How Goes the Digital at the Archives

Patrick Mok, Dr
Reflections on the Hong Kong
Memory Project

Linda Volkers
Image First: Opening up the Rijksmuseum
with Rijksstudio
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HOW GOES THE DIGITAL AT
THE ARCHIVES

Eric Chin
Director, National Archives of Singapore

The history of a people including their
culture and its development can be found
in archival records and publications through
the ages. The form that these archives and
publications take and the quantity that is created
have changed dramatically over time. The most
significant recent development has been the
inexorable rise of digital content.

people”, “Trading goods are satin cloths
… red gold, pottery…”, “By custom and
disposition [the inhabitants] are honest” and
“The customary practice is to keep short
hair, wear false gold-patterned satin wrapped
around the head and a red-oiled crude/coarse
cloth tied around the body” (translated by
Geoffrey Wade and Goh Geok Yian, quoted
in Miksic 2013, 174-178).

The Ancient
We also have the fascinating accounts of
Southeast Asia from the memoirs of Flemish
trader, Jacques de Coutre. He described his
experiences in 1594 of orang laut living around
the Straits of Singapore: “They brought us
many parasols made from palm leafs; they
call them payones”, “They lived in sloops (a sea
vessel) … and on them they have their houses
with wives and children, dogs, cats [and] even
hens with their chicks”, “When they go fishing,
the man sits on the perahu with a harpoon and
the wife and children paddle very fast and very
skillfully”, and “They are armed with poisoned
daggers, which they call krisses...”(Borschberg
2014, 77).

Ancient records on Singapore are relatively
scarce. Javanese epic poems written on palmleaf from 1365 point to a settlement called
Temasik (Kwa et al. 2009, 25). There are also
brief references in 14th century Vietnamese
textual records that refer to the visit of an
ambassador from “Sach Ma Tich (likely
Temasik) with presents but no interpreter could
be found” (Miksic 2013, 181).
A rare eye-witness account comes from
the work of Chinese trader Wang Dayuan in
1349 called Daoyi Zhilue (Description of the
Barbarians of the Isles). Literal translations
of his experiences include a variety of
observations such as: “customs are pillage
and plunder”, “Men and women (probably
the local inhabitants) reside beside Chinese

The early 19th century saw the arrival
of the East India Company when its official,
Sir Stamford Raffles, signed a treaty with the
2

local rulers to set up a British trading post in
Singapore in 1819. Records of the development
of modern Singapore since the conclusion of
this treaty are far more extensive. These records
cast light on the lives of the local population
and the National Archives of Singapore (NAS)
holds an estimated one million pages of
what has come to be referred to as the Straits
Settlement Records, which date to 1800.

The Archival Paradigms
As archiving became understood as a science
from the late 1800s, many early professional
archivists saw themselves as keepers of records
accumulated naturally; with a strict approach
not to interfere in the selection or arrangement.
For pioneers such as Sir Hilary Jenkinson, the
core focus was on archives as “evidence” (Cook
2013, 100). To be efficient and to work without
prejudice or afterthought that could impact on
the original order or provenance of the archives,
the archivist was not thought to need anything
but a passing interest in history or culture or
other subject matter of the archives.

The Big Bang of Information
Using print as a proxy for the store of
information, it has been estimated that about
30,000 manuscripts used to contain “the world’s
store of recorded information” before the mid15th century; and by the time of Shakespeare
in the 17th century, the wealth of information
had grown to 1.25 million titles (Bawden and
Robinson 2000, 52).

By the mid-20th century, it was no longer
possible to archive natural accumulations
without question as vast quantities made it
impossible. As highlighted by Cook (2013,
107), only between three to five per cent could
realistically be kept. T.R Schellenberg was a
key proponent of a historian-archivist who
made deliberate decisions on what to keep
or destroy. There was a leaning towards
academic research patterns, especially those
of historians, and what was anticipated to be
of interest to them. On the face of things,
there could have been a narrowing of what
was archived. However, there was also a
growing historical interest in the man on the
street and in farms and factories as opposed
to just the prominent. This served to cast the
archival net wider and a greater diversity of
stories came to be captured.

A little further on in 1852, the Secretary
of the Smithsonian Institution opined that
“literature and science will be overwhelmed
by their own unwieldy bulk” as “about twenty
thousand volumes … purporting to be
additions to the sum of human knowledge, are
published annually” (Bawden and Robinson
2008, 4). By 2007, the Library of Congress was
receiving in the region of 6,500 new books a
day (Weinberger 2007, 15).
In 2007, we were also well into the digital
age. In that year alone, “161 billion gigabytes of
digital content was created, stored and replicated
around the world ... that’s three million times
the amount of information in all the books ever
written (at that time)” (Palfrey and Gasser 2008,
185). It has been predicted that by 2020, about
1.7 megabytes will be created every second for
every person on the planet (Marr, 2015).

The increasing pluralism in archival
holdings would help to give rise to a professional
mediator-archivist from the 1970s as archives
moved to become more of a universal resource
and was not just for academics; underpinning
deep questions such as the individual search
for identity or for justice in some societies.
This paradigm continues to be the mainstay to
this day.

The changing landscape briefly painted
above has had a major impact on archival
paradigms (Cook 2013, 106-116).

3

How Goes the Digital at the Archives

Important digital milestones occurred
in the third archival era. Computers and
databases allowed archivists to better manage
large holdings; professionalism grew as shared
international standards took root in all areas
of work from description to preservation
(including digital preservation standards); and
archives in paper and print formats could be
digitised thus paving the way for websites such
as the NAS’s “Access to Archives Online” (a2o).

a2o would break new ground for a local
website – winning an international award under
the Stockholm Challenge Award in 2004 for
the e-culture category. A major part of a2o’s
popularity was the largest offering of maps,
photographs, postcards, and posters relating to
Singapore; anywhere in the world. This was a
real boon for curators, publishers, and history
buffs looking for the visual that would enrich
their exhibitions, books, and websites. The
treasure trove had been unlocked.

The image is a composite of three aerial photographs taken by the Royal Air Force on 14 February 1957. Marked out are the
then: 1. Orchard Road Police Station, 2. C. K. Tang, 3. Pavilion, 4. Cold Storage, 5. Koek Road hawkers, 6. Amber Mansions.
Used in NAS’s irememberOrchard exhibition in 2014.
Image courtesy of National Archives of Singapore.
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The image of the Sounds of Yesteryear (1903-1941) banner on the audio-visual and sound recordings page on
Archives Online, 2017.
Image courtesy of National Archives of Singapore.

Given the immense popularity of the visual
today, it may be surprising to note the existence
of a traditional bias towards textual records
and a lingering suspicion over visual materials.
Some archivists saw the visual as a product of
mass popular culture that was not to be taken
seriously. It has been suggested that as we move
into the early 21st century, there is a “visual
turn” to bring a more widespread realisation
that much can be learnt, remembered, and
properly contextualised using visual records
(Schwartz 2004, 109).

to trace detailed information relating to topics
such as World War II battle sites, Orchard Road
landmarks as well as identifying and mapping
burial grounds.
The capacity to stream the audio-visual
has risen exponentially. Over 3,500 oral history
interviews are now fully online when they used
to be available only on cassette tapes at the
Archives Reading Room as recently as 2013.
The memories of personalities such as David
Marshall, S. Rajaratnam, Liu Kang, Georgette
Chen, Zubir Said, Patricia Chan, Dollah Kassim,
and Jack Neo can now be heard anytime and
anywhere alongside the voices of civil servants,
tradesmen, businessmen, and others who
helped make Singapore what it is today. Where
manual transcripts are available, optical character
recognition has been applied to allow for keyword
searches; and where manual transcriptions are
not available, digital voice to text transcriptions
can be made to enable researchers to find the
information they need.

The New NAS Archives Online
To this current day, many local researchers
fondly recall the a2o website and continue to
call the new website by the same acronym.
The new NAS research website is now simply
called Archives Online (www.nas.gov.sg/
archivesonline/) and it has made significant
digital strides in the last few years.
It continues to power on with the visual.
Maps that used to be presented in low resolution
that got frustratingly blurry are now rendered
in high resolution such that even the small text
can be read. An extremely popular new offering
since 2015 are over 55,000 high resolution aerial
photographs of Singapore from the 1940s to the
1970s. I have seen how both serious researchers
as well as intrepid amateurs have used them

Hundreds of Berita Singapura news
magazine films from the 1960s have been
painstakingly digitised (after long days of
cleaning and repairing obsolete 16 millimetre
and 32 millimetre films; and U-matic tapes) and
are now progressively uploaded. The National
Day Rally speeches of our Prime Ministers
dating back to 1966 are now online, some of
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The textual is not left behind and from
2015, the NAS started to digitise and upload
all the papers ever presented at our legislative
assemblies and parliaments from 1955 to
date. The digitisation also comes with optical
character recognition so that keyword searches
can be made. What was once only available
through the Parliament Library to a select few
will now be at everyone’s fingertips by the
end of 2017 when the digitisation exercise is
expected to be completed. Government files
that have been digitised are also now presented
under the Singapore Policy History Project
microsite launched in 2016 on Archives Online.
This charts out the paths taken, as set out in
actual records, on different policy themes; from
the threat of communist propaganda to the rise
of tourism to the spread of learning throughout
a young nation with the help of libraries.
These are but a sampling of new digital
offerings on NAS’s Archives Online since 2013.
They have been made possible by new digital
technologies as well as enhanced capacity built
up since the NAS’ content and expertise were
synergised with that of the National Library Board
(NLB) from 2012, when legislative amendments
were passed to make NAS part of NLB.

Image of memorandum from PM Lee Kuan Yew to Minister for
Culture, Mr Othman Wok in 1967 on reports of overcrowding at
the Junior Library.
From the file: “Library Division – General Correspondence”
(Reference: MC 100 Vol 2).
Image courtesy of Ministry of Culture Collection,
National Archives of Singapore

At its height in 2012, the a2o was
attracting an average of about 20,000
page views a month. By 2017, with the
digital enhancements and newborn digital
or digitised content available, the average
page views on Archives Online are now
consistently above 500,000 a month.

which had to be digitally stitched together as
the audio clips and the silent film footages were
sometimes in separate containers. The most
recent and exciting recordings are an acquired
collection of pre-war shellac and vinyl records
from 1903 to 1941. They are being progressively
conserved and digitised, with at least one
released online every week in 2017. They tell
a story of a first nascent, and then flourishing
recording industry based in Singapore from the
1900s to the 1980s.

The New Frontier
There is one new archival paradigm that
is edging its way into professional archival
discourse – archives as a community-based
collaboration that is facilitated by a mentorarchivist (Cook 2013, 113; Ketelaar 2012, 19-33;
Pang and Liew 2014, 87-97). These new ideas
speak of how archivists can work more closely
with communities to shape and document
6
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the course of two years, and uncovered stories
ranging from the need for tiger traps to the
first regulations enacted for Singapore in 1823.
What was once unreadable even to the latest
technology (due to endless variations in writing
styles) are now keyword searchable. The citizen
archivists have also worked on transcribing oral
histories and song lyrics, describing unknown
photographs and providing new annotations
for a historical publication (Zaccheus, 2017).
If encouragement were needed, the Citizen
Archivist portal has been cited by Mr John
Hocking, Assistant Secretary General of the
United Nations, in his keynote speech delivered
at the International Council on Archives
Congress in South Korea on 6 September 2016.
He cited it as an example of how collaborations
with those outside the profession can achieve
breakthroughs and excellence.

Image of mock-up of the transcribing page during
the design of the Citizen Archivist portal, 2015. Image
courtesy of National Archives of Singapore.

Conclusion
archives; as well as come to understand and
reveal new layers of meaning behind the
archives. A large part of this is made possible
by how the digital or digitised archives allow
for a convergence with the growing power of
social media through which information can be
shared and gathered.

The surge of the born digital and new digital
technologies has left many archival institutions
at the crossroads where stacks of paper and
analogue archives still await conservation and
description but fixed resources face a growing
digital tide demanding attention.

NAS recognises that it would be impossible
for our archivists to be experts in all things
cared for at the archives. It is thus essential to
tap the wisdom of the crowds and a promising
start has been made particularly through its
Citizen Archivist portal where a dedicated
band of citizen archivists have been at work
to make the archives richer and more findable.
These volunteers have steadily transcribed over
20,000 pages of handwritten manuscripts in

There is also one singular problem with
digital content. Technology moves on so
quickly that the entirety of the digital content
needs to be migrated to new formats time and
again within short timeframes. However, the
value to researchers that has been seen by NAS
and the exciting prospects of new ideas and
platforms using the digital informs us that the
challenges have to be met with determination
and enthusiasm as there is no turning back.
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REFLECTIONS ON THE
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Patrick Mok, Dr
Assistant Professor, Hang Seng Management College
Former Research Consultant and Manager,
Hong Kong Institute for the Humanities and Social Sciences,
The University of Hong Kong

The Hong Kong Memory Project (HKMP)
was initiated by the Hong Kong Special
Administrative Region (HKSAR) Government
in 2006 in response to the call from the United
Nations Educational, Scientific and Cultural
Organisation’s (UNESCO) Memory of the
World Programme. While the Memory of the
World Programme embodies the spirit that “the
world’s documentary heritage belongs to all,
should be fully preserved and protected for all”
to “safeguard against collective amnesia”, the
HKMP aims to “enlighten people” about their
rich culture, thus “strengthening the sense of
belonging and cohesiveness of the Hong Kong
people and an appreciation in Hong Kong’s
historical and cultural heritage, enhancing
cultural literacy which will be beneficial for
Hong Kong to becoming an international
cultural metropolis in the long term.” (HKSAR
2007). The project was highlighted in the Chief
Executive’s Policy Address of 2006 as one of
the new initiatives in the policy of heritage
preservation (Hong Kong Legislative Council
Papers 2006). In its formative years between
2006 and 2014, the project was funded by
the Hong Kong Jockey Club Charities Trust,
designed and maintained by the Centre of Asian

Studies (the latter was in 2009 incorporated into
the Hong Kong Institute for Humanities and
Social Sciences), the University of Hong Kong,
till it was handed over to the Central Library
of the HKSAR Government for continuous
development in December 2014.
The following essay offers a review of
HKMP, an online depository (http://www.
hkmemory.hk) for preserving and displaying
cultural and historical materials about Hong
Kong. The essay revisits some contents of
the website, but its focus is largely on the
methodology of the project. By “methodology”,
I mean for what purposes and how the project team
creates contents on the online space, and what
contribution the team has made to the creation of
meanings, interpretations, understanding and
sharing of culture and history in such an online
space.
Early Beginnings of The Project
Despite the government objective for promoting
a sense of belonging and cohesiveness among
Hong Kong people, HKMP was given the largest
degree of freedom and independence. By the time
9
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in late 2006 when the research team picked up
the project, the immediate puzzling questions
facing the team were where and how to start, or put
it simply – how did the team understand the notion
of “Hong Kong memory”?

Another way to develop the project
could be via a traditional approach by telling a
version of the history of Hong Kong. Seeing
the history of Hong Kong as a given past,
one of course would find abundant historical
writings about its past, and there was no lack
of available online contents about its culture
and history. If the project was to be framed in
this way, the research team would have to write
its own version of Hong Kong history. From
the research team’s point of view, neither the
“collective themes” nor “a particular version
of Hong Kong history” fed our appetite. The
research team believed that there was a blurred
link that bridged history, heritage, and individual
memories. At that time, we did not understand
what the missing link was. But perhaps because
of this lack of knowledge, the research team
preferred the project to be an Internet space
that enables visitors and audience to explore
the different meanings and diversity of Hong
Kong’s culture and history, rather than to take
a thematic framework for granted, and/ or to
accept one version of a text-book-like history.

Being different from the government or
national archives and museums which build
on prior endowment of existing archives or a
pool of documentary heritage and artefacts, the
project team had to build up its own resources
from scratch. One possible way to build up a
base was to develop thematic digital collections
for the project. This thematic approach seemed
to resonate with the notion of public/ collective
memory. Examples such as the themes of
public transport, food and cuisine, costume
and fashion, political riots and movements and
such-like fell within this imagination. If the
locals were asked to freely associate with the
term “Hong Kong memory”, they would come
up with examples of shared experiences of an
event of the past, common values held by the
community or with some social phenomena,
behaviours and customs of collective nature.1
Their act of association in some ways testified to
what Maurice Halbwachs had said “there exists
a collective memory and social frameworks for
memory” (Halbwachs 1992, 38). In the context
of associating ideas with the term “Hong Kong
memory”, people’s memories were not isolated
personal memories nor separated from society,
and thus, the memories they recalled served as
a prism of a larger part of social framework.
However, this approach was not preferred, for
it assumed identified collective frameworks
as a given prior and imposed a common
understanding of the so-called “collective past”
or “collective memory”.

The Question “How”
While the team considered thoroughly
the nature and direction of the project, it
also needed to address a practical issue about
how the project could be started somewhere.
Guided by the loosely defined notion of
memory, we tended to accept a view that every
bit of surviving record of the past served as
material traces allowing audience to re-connect
to the past, providing them with clues to
imagination, contemplation and reconstruction
of the meanings of history, culture, and
heritage. But where did this materiality base
come from? We knew that there were many

The Project Team organised several workshops collecting people’s perceptions of the notion of “Hong Kong memory” and their user experiences of the Hong Kong Memory website. In one session, participants were prompted with a question asking them to freely associate the term
“Hong Kong memory” with any phrases, ideas or past experiences in mind. The results were not unexpected. Most of their answers related
to the ill-defined notion of “collective memory”, and its substance varied from remembering a heritage site, political event or some collective
behaviours, customs and traditions of the past.

1
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low-hanging fruits out there. There were
scholars, experts, and amateur researchers in
the field who had collected materials when they
were doing research on a specific topic about
Hong Kong. These materials may contain
draft papers, research notes, archives in public
or private sources, images, and audio-video
records. All these materials could form the basis
for the project; and by digitising and making
them available online, they provided a new
“entry point” for audience to reconstruct the
meanings of history. The research team could
also research some topics by themselves. In
this way, we believed that the content would be
enriched and accumulated.

image below (Kwong Sang Hong Ltd. Calendar
Poster), they may be attracted by the style,
feel, and look of the image. However, without
knowing further “contextual information”
about the poster, there was no way for us to
know the artwork was created in 1933 by an
artist, who was commissioned by a company
to create an advertisement for promoting a
cosmetics product. This example illustrated
how important the contextual information
was for our understanding of something that
happened in the past.
Writing a caption and description for a
historical image is of course a usual task for
workers in the field of museum and archives.
Yet, this act of contextualising a historical
image is also a mentality and way of thinking
that assumes the object being described carries
the secret of historical meanings and messages;
and the object is the material trace reflecting a
snapshot of reality in the past. Thus conceived,
the workers are not only the collectors of
materials, but also “knowledge guardians”
to discover and construct knowledge for the
audience. The research team adopted such a
way of thinking when dealing with most of
the materials collected in the project. We felt
that the team had a role to construct a material
base for the audience to explore the historical
context of a specific topic. For nearly all of the
collections and exhibitions in the portal site, the
research team spent a lot of effort in “defining”
which topics were worth pursuing; “mapping”
the scope of archival materials that should be
covered; “designing” the contextual structure
of the archives; “employing” perspectives or
even narratives for guiding the structure and
presentation of archives.

Method and the Researcher-centred
Approach
In retrospect, we had to admit that choosing
what topics, collections and exhibitions to be
built on the Hong Kong Memory website was
not without arbitrariness, though all the effort
was grounded on solid research either by the
research team or by commissioned experts in
the field.2 The government officials of course
would like to know on what grounds a topic was
picked. However, the selection could only be
justified based on the reasoning that every piece
of archival record was a surviving remnant of
historical memory and knowledge. Therefore, it
was more important for the team to define its
role in digitising and uploading records on the
website, and to decide the depth and quality one
expects for our work.
These several aspects regarding how a
heritage record should be formed invariably
touched upon a methodological issue. Take
the record items in the “Calendar Posters of
Kwan Wai-nung”, a collection built in the early
stage of the project, as an example to illustrate
the issue. When people were exposed to an

The audience who visit the Hong Kong
Memory website today will see that the
collections and exhibitions are arranged in

2
The Hong Kong Memory portal contains several components – Collections, Exhibitions and Oral History Archive. For each section of the
website, it comprises a wide range of topics in different coverage, scale, focus and concern. For an overview, see the Hong Kong Memory
website http://www.hkmemory.hk/index.html
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History Archive, which displayed the audio
tracks of interviewees and their remembrance
of everyday life experiences in the past.
But the most rewarding result of the oral
history practice was not so much the creation
of new contents for the Hong Kong Memory
website. What was important was the reflection
on the notion of “memory”, and how it operated
in people’s remembrance of the past. As we
invited more people to take part in the oral
history interviews, the more the team became
aware of one thing: when people remembered
their past experiences, the “memory record”
contained several levels of meanings. First of
all, it refers to an objective reality that the memory
has described. For example, the memorised facts
of living in squatter areas in Hong Kong during
the 1950s and 1970s, serve as a “description
of objective past.” For the second meaning,
the memory record carries a “communicative
function”. It plays a role in communicating to
others, not only to other people who have a
similar or the same experience, but also to other
groups who recall the memory for a different
reason. Recalling the housing experiences of
the 1950s to 1970s, people not living in squatter
areas would remember their living conditions
in private residential houses, where the houses
were partitioned into different rooms, and each
room accommodating a family. Life in squatter
houses and that in private houses are of course
two different types of dwelling experiences,
but they share a collective past with each other
under the same theme of housing history.

Calendar poster, “Kwong Sang Hong Ltd.”
by Kwan Wai-nung, 1933.
Taken from Hong Kong Memory, https://goo.gl/6vAHiq.

well-defined internal order, with general or
specific descriptions, categories and layers of
information carefully designed for illustrating
the context of a specific topic. This way
of collection and exhibition building is the
result of researcher-centred approach which,
from the point of view of researchers,
aims at contextualising the “meanings” and
“significance” of the preserved materials, and
also hopes that every piece of archival material
serves as the base for building cultural and
historical understanding.

Memory is also experiential; people feel
connected to the topic of housing not only
because it contains valuable facts, information
or knowledge, but because they have their
own experiences of it. When they are invited
to recall the past, they re-experience the past
again, and in remembering the past, personal
feelings, emotions, and subjective perceptions
prevail. And fourthly, even though some people
may not have a direct experience of the past
housing, they can imagine the connection to

The Relational Approach
Since late 2009, the research team had
employed oral history methods to build a few
topics, such as people’s experiences in education
during the 1940s to 1970s, or work experiences
in manufacturing industries during the 1950s
to the 1980s. The team finally built an Oral
12
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it. In particular, when the younger generation
listen to the older generation who talk about
their life in squatter houses, they may contrast
the past living environment with their current
living conditions.

feelings, and subjective perceptions of the
interviewees. Rather than seeing these subjective
or emotional experiences as the rubble that bar
us from understanding the so-called objectivity
of history, we honoured them in the exhibitions.
Without the subjective or emotional re-enactment
of the past, the preserved records did not speak
for themselves and they would only be the “cold”
records in remote distance from the people living
in the present.

The rich meanings of “memory record”
thus reminds us that the “contextual
information” built around a heritage record is a
“reconstruction” by researchers. No matter how
good the intention is (for constructing historical
knowledge, for instance), it is inevitable that
researchers assign values, judgement, meanings,
and significance to the record. And such a way
of putting researchers in the role of interpreting
a heritage record marks a substantive difference
from the act of remembrance by ordinary
people who frame their past experiences in the
understanding of their lives, society, and history.
While the former is “researcher-centred”, as
the way the HKMP team has done in dealing
with the collection and exhibition materials, the
latter is “relational”. It is relational in the sense
that a record of the past is not only an objective
reality; its meanings depend on the dialogue
with and the subjectivity of the person who
associates himself / herself to the record(s).

In retrospect, the HKMP team does not
invent any new methods for the preservation of
documentary heritage. The “research-centred
approach” has long been practised in the fields
of museum, archives, and academic community,
while the uniqueness of “relational approach”
is recognised in oral history practices. What the
project has initiated under the supervision of an
academic team is only a process of experiment,
an unsatisfied desire to answer the questions
“what” and “who”, as Pierre Nora and Paul
Ricoeur have attempted to do. Nora tends to
reject the overwhelming usage of the notion
of “memory”, for it is evasive, “in permanent
evolution”, “affective” and “magical”. “What
we call memory today is therefore not memory
but already history”, says Nora, and he urges
us to return to history for the rescue of lost
meanings (Nora 1989, 8-9, 24). Ricoeur, on the
other hand, exposed the unsettled hermeneutic
relationship between what is memorised (an
object preserved and recalled) and who is
memorising it. In view of these philosophical
propositions, the project tried to introduce the
notion of memory as an operating guide for our
research, rather than to reject it simply because
of its fluid nature or to deny it by equating
its banality to nostalgia, collective emotion or
social psychology in lieu of history.

Being aware of this potential relationship
between individuals and records of the past, the
research team developed another approach to
preserve and display the materials of the project.
At least two exhibitions, Remember Yau Ma Tei and
Remember Nga Tsin Wai in the website, tried to
reconstruct the image of a local place and a village
according to the perspectives of interviewees.
The exhibitions tended to invoke the diverse
meanings that interviewees had given to the place
and village, rather than to impose researchers’
meanings and narratives on the places under study.
The exhibitions would also carry the emotions,
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IMAGE FIRST: OPENING UP THE
RIJKSMUSEUM WITH RIJKSSTUDIO

Linda Volkers
Manager, International and Digital Marketing,
Rijksmuseum

The Rijksmuseum is the national museum
of the Netherlands. It tells the story of eight
hundred years of Dutch art and history through
its collection of one million objects. As of the end
of 2012, the collection was made digitally available
too – in high resolution on the museum’s website,
freely available, without limitations. In this digital
application, or online gallery, called Rijksstudio,
over 300,000 pictures can be examined in close
detail. Even the finest brushstroke technique or
a precious material is revealed – allowing users a
closer look than would be possible in the museum.
In addition to this, users are encouraged to interact
with the images: download them into their own
collections, share them with others, and use them
in any way they wish to. Inspired by trends in the
digital world like Pinterest, the emerging use of
tablets and mobile devices, Rijksstudio gradually
took its current shape. It is a super user-friendly
responsive interface, where the images are
available full screen. More than 317,000 users have
since created their own Rijksstudio.

Apart from reaching new audiences
and enhancing its brand awareness, the
Rijksmuseum invites the public to make their
own masterpieces for the international design
competition Rijksstudio Award. Launched in
2014, the Rijksstudio Award places the museum
in a leading position in the world of digital
image culture and open design. What were
the choices that we made and what was the
impact on the museum?
Reinventing the museum
In anticipation of its reopening on April
13 2013 the Rijksmuseum undertook various
initiatives to satisfy the needs of its 21st
century visitors. The building was thoroughly
modernised, while at the same time, restoring
more of the original interior designs. Paintings,
applied art, and history are no longer displayed
in separate parts of the building, but form a
single chronological circuit that tells the story
of Dutch art and history. The Rijksmuseum
took the opportunity to reclaim its role as the
national museum, reinstate Dutch pride in
their museum, and give international museum
lovers a reason to travel to Amsterdam. The
Rijksmuseum redefined its brand vision, its
ambitions, and its distinctive power. We asked

The Rijksmuseum took this initiative in
the firm belief that its collection belongs to the
public, and the museum itself is the custodian.
By opening up its collection digitally, the
museum intends to attract new audiences –
wherever they are, 24/7.
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ourselves “What difference can we make to the
lives of our visitors?” It is in this process that
the development of Rijksstudio first came into
focus. We developed new core values, a visual
identity, and web design; concentrating mainly
on simplicity, clarity, and a personal approach.

Rijksstudio: image-based online collection
Our digital presence, founded in a crisp and
radical e-strategy, has proven to be key in opening
up to our stakeholders and in the success of the
museum. Following the rules of contemporary
image culture, the Rijksmuseum introduced
Rijksstudio (Fig. 1), a digital application integrated
into our new website – inspired by Pinterest. With
Rijksstudio, the museum offers downloads of
high-resolution images of the collection at no cost
(for both personal use and commercial purposes),
copyright- and royalty-free, encouraging the
public to collect the Rijksmuseum art digitally and
transform them into new creations.

Our renewed stakeholder approach is based
on customer journeys of museum visitors and
their varying needs at different occasions, in
line with the model of the English consultancy
firm, Morris Hargreaves McIntyre (Meynen
2015). The segmentation in groups is based on
knowledge, motivation, and behavior; and one
person can fall into different segments. They
may visit the museum as a cultural tourist on one
occasion and as part of a family on another. We
do not only focus on art lovers or professionals,
but explicitly on first-time visitors who only
occasionally go to a museum. The reopening
resulted in worldwide media coverage, making
the news in more than 120 countries. Visitor
numbers have tripled; half of the visitors are
international and 25 per cent of the national
visitors are not regular museum-goers.

So far, 300,000 objects have been uploaded
and the aim is to add 40,000 images each year
– until the entire collection is available digitally.
The museum decided to make its collection
downloadable for free and without any
restrictions in the firm belief that it is its duty
to make our heritage available to all. As Taco
Dibbits (General Director of the Rijksmuseum
and founding father of Rijksstudio) puts it:

Fig 1. Visual timeline of Rijksstudio with personal collections of users and the Rijksmuseum, 2016.
Image courtesy of Rijksmuseum.nl/Rijksstudio.
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We are a public institution, and so the
art and the objects we have are, in a way,
everyone’s property. … With the internet,
it’s so difficult to control your copyright or
use of images that we decided we’d rather
people use a very good high-resolution
image of the “Milkmaid” [by Vermeer,
around 1660, LV] from the Rijksmuseum
than a very bad reproduction. … If they
want to have Vermeer on their toilet
paper, I’d rather have a very high-quality
image … than a very bad reproduction
(Cushing 2013).

collection of the Rijksmuseum in-depth, with
an intimacy that in previous eras was reserved
only for the wealthiest collectors.
Results of Rijksstudio
Launched in late 2012 (a few months
before the reopening of the museum), the
results of Rijksstudio have far exceeded our
expectations. The entire concept was described
as “revolutionary” by the national and
international press. In the first three months of
its existence, over 32,000 Rijksstudio portfolios
were created and more than 112,000 artworks
from the Rijksmuseum’s collection were
downloaded. The number of website visits
increased dramatically and the average duration
of a visit went from three minutes to ten minutes
(Gorgels 2013). Now, after four years, over
317,000 Rijksstudios have been created and over
1.5 million images have been downloaded for
free. Every day, users share images or pictures
of their own creations through social media
channels like Facebook, Twitter, and Instagram.
The number of followers on the museum’s
social media channels has grown significantly;
posts with images of the collection invariably
have the highest engagement ranks. Further, the
press now also uses a wider variety of images in
articles about the museum.

Image culture and the culture snacker
We are living in an image-heavy culture.
Every cell phone has a camera and every image
can be manipulated or uploaded to the internet at
the click of a button. We have reached a level of
reproducibility and democratisation of art. The
Rijksmuseum decided to embrace it and to make
radical choices: the museum would put its entire
collection online and make it as user-friendly as
possible – enticing website visitors to browse
through its collection, to come as close to it as
possible, and to share and use its art. With the
online collection, we can also reach people who
are not ardent museum-goers and people who are
not able to visit the museum physically.

Make your own Masterpiece:
Learning by doing

The Rijksmuseum identified a new
target group for the Rijksstudio: the “culture
snacker”. The culture snacker is a digital native
who enjoys viewing images and sharing them
with friends and followers through social
media. By disclosing its collection digitally,
the Rijksmuseum wants to mobilise today’s art
lover, professional, and culture snacker alike
and help people to get the very best out of its
art – whenever they like, wherever they are, and
on any device. Contact with the museum is not
limited to a visit to the museum, but extends
before and after a visit as well. Anyone with
an internet connection can study or enjoy the

The Rijksmuseum has gone one step further
than just sharing content with everyone. The
museum aims to stimulate the creative use of its
collection too. Driven by emerging technologies
and devices for reproducing and manipulating
images, it encourages users to be creative. Once
you start making your own masterpieces you
will experience the beauty, magic, and wonder;
and ultimately appreciate our art and history
even more. The museum believes that people
will look a bit closer and a bit better, get a

17

Image first: opening up the Rijksmuseum with Rijksstudio

better understanding and a deeper, more lasting
experience by actively using the images rather
than just collecting them.

The power of our partners
During the launch of Rijksstudio, several
partners were asked to produce new artworks
inspired by the collection. Studio Droog made a
tattoo and a dining table inspired by works of art,
fashion designer Alexander van Slobbe created
a dress and a shawl, and sponsor Heineken
(Fig. 2) produced a special set of art bottles. In
a collaboration with Etsy, an exciting set of
creations was made and offered on the global
online peer-to-peer marketplace. In doing so, the
Rijksmuseum not only kept bringing Rijksstudio
to public attention, it demonstrated the power of
the concept at the same time – showing that real,
new, and high-quality creations can be made.

This principle of “learning by doing” forms
the pillar of the Rijksstudio’s Make your own
Masterpiece concept, and also of the museum’s
educational programmes and campaigns, such
as the drawing campaign #startdrawing with the
conviction that new creations will give the old
masters a new relevancy in present-day society.
A crucial aspect is that there are no restrictions
on the creations – every form of art, design,
or creativity is allowed. Just the fact that people
enjoy the collection or are actively using it
suffices. Everybody can use the Rijksmuseum
collection – as long as they do not use its brand
name. The Rijksmuseum still often gets asked
whether it is not afraid that the originals will lose
their “aura” while being disclosed digitally and
reproduced. We believe that allowing art from
our collection to become part of today’s visual
culture adds a new chapter to their lives. Apart
from that, reproductions are not new. Roman
sculptors copied the bronze statues of their
Greek predecessors in marble, and Rembrandt
re-used etch plates from Dutch artist Hercules
Segers. (Diercks 2016).

Call to be creative with Rijksstudio Award
To be open and accessible to everyone, and
not just to a restricted number of professionals,
the Rijksmuseum in 2014 launched its design
competition – Rijksstudio Award. This
competition is an invitation to the public to draw
inspiration from the Rijksmuseum collection. An
example is the “book bracelet” based on dozens
of etches by Rembrandt (Fig. 3). Anyone can

Fig 2. Heineken’s art bottles and dining table by Studio Droog, 2014.
Image courtesy of Heineken, Thijs Wolzak/Rijksmuseum.
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Fig 3. Book Bracelet “Rembrandt’s hands and a lion’s paw” by Lyske Gais and
Lia Duinker, Winner of Rijksstudio Award 2015.
Image courtesy of Lyske Gais and Lia Duinker, Rijksmuseum.

take part in the competition as long as they use
images from Rijksstudio. The entries are judged
by an international team of leading experts in
arts, design, and the digital fields. Projects of
finalists will be exhibited in the Rijksmuseum.
Where possible, the Rijksmuseum will facilitate
the actual production of the designs.

shop. The reasons behind this are strictly not
commercial; making a profit is not a goal in itself.
The Rijksmuseum is doing this to stimulate and
facilitate new talent. The Award has become
an important tool for the Rijksmuseum to get
closer to its digital community and enhance
brand awareness. At the same time, it helps
to anchor our position in the world of digital
image culture and open design.

The first two editions were a great success,
each receiving nine hundred entries from all
over the world. The help of a private benefactor
enabled the Rijksmuseum to award prizes for the
winning designs. Inspired by 17th century still
life paintings, one of the winners of Rijksstudio
Award 2015 created a line of confectionery and
preserved foods (Fig. 4). These products are
available at the Rijksmuseum shop and the web

Success factors of Rijksstudio
Even after four years, the Rijksmuseum
is regularly asked to explain the origin of
the Rijksstudio project and the choices that
have been made. We see a few reasons for
Rijksstudio’s success.
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Fig 4. “Still life with a Silver Jug and Porcelain Bowl” (1655-1660) by Willem Kalf (left); Rijks Conserven by
Alexandra Schijf and Birgitta van Langeveld, 2015.
Images courtesy of Alexandra Schijf & Birgitta van Langeveld.
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the digital landscape: the way we have used
computers since the introduction of the iPad,
or the way users started collecting images on
Pinterest, usability conventions, and sharing
initiatives like Airbnb, Uber, etc. Only by
following these trends and transforming them
into leading starting points was Rijksstudio able
to make a true impact.

1.
A radical approach of sharing and
engagement
The decision of literally giving away the
images of our entire collection for any purpose
has been key to the success. Although this
idea was not created overnight (in fact, it was
a gradual process that took several years), it
helped the Rijksmuseum to create genuine digital
engagement. By disclosing its collection online, the
Rijksmuseum believes it can enhance relevancy,
allow more people to enjoy the collection, and
in the end attract more people to visit the
Rijksmuseum to see the originals. The radical
choice of sharing it all through Rijksstudio
also gave room for other activities that help
to leverage the brand and create engagement:
enhancing creativity with the Rijksstudio
Award, offering broad possibilities to share
content through social media, and allowing the
public to decide for themselves what to do with
our images. Had there been constraints on the
use of the images, Rijksstudio would not have
been this successful.

4.

Bringing the collection to the public is our
daily business as a museum. Staying close to this
goal helps us to stay relevant – as it is our daily
practice and it helps to keep focus. Like every
organisation, we have multiple stakeholders,
all with different wishes and needs. By keeping
this primary goal in mind, the Rijksmuseum was
able to stick to its overarching goal: connecting
people, art, and history; and touching people’s
hearts and minds.
5.

Ability to adapt

Museums usually move from one project
to another in a linear way. The Rijksmuseum
used the agile method to create its website,
working in sprints with multidisciplinary teams.
As Rijksmuseum’s Digital Manager, Peter
Gorgels puts it: “[It] relies on cooperation,
communication and team spirit. … Agile is also
about realising that the web is never finished.
You don’t redesign your website once and it is
done…” (Dodge 2016)

2.
An overarching e-strategy with
clear choices
Rather than jumping into new technological
tools, the Rijksmuseum has chosen to define an
integrated approach for its e-strategy, based on
the simple objective of bringing the collection
closer to the public. This led to a number of
strategic principles, amongst others: the website
should be lean and mean like an app, it must
be possible to share content easily, and existing
platforms should be used rather than building
new ones. An important starting point is to focus
on the image and not just on text (as museum
websites tend to do). All digital initiatives must
be evaluated against these criteria before they
can be unrolled.
3.

Close to our core business

The Rijksmuseum sees it as its duty to
keep evolving Rijksstudio to stay open and
attractive to all, and invent new ways of
reaching its audience through its collection.
Acknowledgements
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Changing user needs as a focal point

The responsive Rijksmuseum website and
Rijksstudio are inspired by different trends in
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Digital Outreach: Innovations in
Building New Audiences

This panel addressed how different cultural institutions use digital media to build new audiences
and make themselves more accessible to their audiences. In addressing the increasing prevalence
of digital interfaces as the primary means for the public to access information, these presentations
elaborated on the benefits and pitfalls that are associated with mobile applications, digital marketing
and programming for a ‘general’ audience. The panel will also address data analysis that is derived
from these platforms that are then used to profile audiences.
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This essay focuses on a series of largescale immersive and interactive media museum
installations for tangible and intangible
heritage. In doing so, the discussion explores
the role that these experiences play within the
museological context, building a framework for
“embodied museography”. This “embodied
museography” is defined by attributes of
immersion, interaction, and participation and
necessarily asks us to re-examine our notions
of aura, authenticity, and authorship.

object preservation, and shifting paradigms of
knowledge. The contemporary shift towards
increasingly spectacular museums in the 20th
century is aligned with shifting modes of
display and roles of curatorship and museology.
As museologist Nick Prior observes:
The idea of universal survey, ideationally
bound to Enlightenment narratives
of progress, has appeared increasingly
unrealistic and outdated, as has the topdown model of museums, whereby
curators and scholars present the fruits
of their connoisseurship to a passive
audience. Instead, museums are embracing
mixed arrangements aimed at opening up
audience interpretation beyond the linear
narratives of traditional art history. (Prior
2006, 516)

Museums and heritage organisations
have institutionalised authority to act as
custodians of the past in Western societies.
As such, they hold a significant part of the
“intellectual capital” of our information
society. Museums and science centres are
educational and historical sites where public
meaning is articulated and disseminated. These
exhibitionary institutions have been theorised as
“a context for the permanent display of power/
knowledge” (Bennett 1995, 66) and collecting
organisations are also understood as vehicles
for the enduring concerns of public spectacle,

The use of emerging digital technologies
to activate, engage, and transform “capital”
is paralleled by shifts in the organisational
practices of the institutions entrusted with
its care.1 In a symbiotic relationship, cultural

For example: the internet, environments of virtual and augmented or mixed reality, mobile computers, wearable technologies, automatons,
artificial intelligence, and intelligent agents. For a discussion of culture and digital technologies see Gere 2002.
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As museum researcher Mia Thornton asserts:

heritage “ecologies” also appropriate,
adapt, incorporate, and transform the
digital technologies they adopt. Why and
how this transformation occurs in our
cultural organisations has been the subject
of increasing investigation (e.g., Parry and
Sawyer 2005; Cameron and Kenderdine
2007). Digital technologies are implicated
with historical transformations in language,
society and culture, and with shifting
definitions of the museum. Indeed, to speak
of the digital is to engage simultaneously with
global interconnectivity and the impressive
array of virtual simulacra, instantaneous
communication, ubiquitous media, and all of
their multifarious applications (Gere 2002,
11). Interactive experiences in museums and
science centres now saturate the advertising
language of these organisations with phrases
such as “high tech fun”, “hands on”, and
“fascinating displays” (Witcomb 2006,
353). The design paradigm is generally
associated with one-way interaction where
“the visitor touches and there is a reaction”
(Lewis 1993, 33, quoted in Witcomb 2006,
354). As museum theorist Andrea Witcomb
acknowledges, dialogical interactive exhibits
(ones which are dynamic, relational, and
engaged) display open-ended narratives
and the more complex of these deals with
the notions of immersion and experience
(Witcomb 2015). Interactive exhibits are
believed to increase visitor time spent on
an exhibit.2 Interactive experiences are also
thought to be more effective as pedagogical
tools according to constructivist and
cognitive learning theories.3 Thus, new media
and technology in museums opens up many
opportunities to view the creation of knowledge.

Interpretations can be open ended; that
the knowledge inherent in the past is
constantly shifting and evolving; and that
a two-way relationship is being exercised
between the technology and the user. In
this way, virtual heritage can be viewed as a
cultural form... embedded and intervening
through interpretations and cultural
difference about the past. (Thornton
2007, 306)
Aligned with technological intervention,
there is an increasing trend to merge architecture
and media. In the book chapter “Space and
the Machine: Adaptive Museums, Pervasive
Technology and the New Gallery”, museum
theorists Ross Parry and Andrew Sawyer (2005,
39–52) suggest that museums are adapting
Information and Communication Technology
(ICT) to fit the exhibition and museological
context, just as they have always made use of
available communication technologies. This
change is happening through a six-phase
process that started in the 1950s (when ICT was
generally still ‘outside’ the museum), culminating
in the present “integrated” stage (where hightech displays are physically blended with the
rest of the exhibition and allow a dialogue
between the on-site and on-line dimensions).
Parry and Sawyer argue that an “innate” phase
is emerging in which, instead of “placing digital
media into a gallery environment”, exhibitions
are “shaped literally as a digital medium” and
visitors are immersed in and interact with
more transparent and intuitive mixed-reality
devices. That is, within the museum context,
visualisation systems and architectures come
together to operate as discreet entities.

There is a well-established body of research that shows that the addition of interactive elements to a museum display may increase the
amount of time that visitors spend in an exhibition (Stevenson 1994). “As early as 1936, for example, Melton demonstrated that average time
at an exhibition went from 13.8 to 23.8 seconds if visitors manually manipulated components” (Hein 1998, 143–4, quoted in Witcomb 2006,
354).

2

Cognitive learning theory posits that the memory system is an active organised processor of information and that prior knowledge plays
an important role in learning. Constructivist models emphasise that learning involves constructing one’s own knowledge from one’s own
experiences.
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The technologies of immersion and
large-screen stereographic formats could
be considered attractive simply because
of the “spectacle” they offer. Museums
oscillate between the tensions of delivering
their intended monochromatic and didactic
interpretations and using such instruments
of the spectacular. The coupling of museums
and immersion is the focus of Alison Griffiths
book Shivers Down Your Spine: Cinema, Museums,
and the Immersive View (2008). Griffiths’ central
thesis is that one cannot really talk about the
“immersive view” or immersion without
dealing with museums, since the two go handin-hand. “Presence” (essential in immersion),
virtual travel, death, a “revered gaze”, visual
spectacle, the sublime, and a sense of awe are
all mobilised in the museum. Museums have
always relied upon technologies of vision and
sound — such as photography, recorded sound,
cinema and electronic images — to heighten the
gallery experience and to enhance learning and
understanding through sensory and emotional
appeal (Griffiths 2008).4

digital humanities by its preoccupation with
replication and so-called re-construction or
re-creation. “Interpretive virtual heritage” is
the term often used in the public domain for
the exploration of archaeological and cultural
heritage through visualisation. Implicated in
this terminology is “virtual reality”.
While most of the preconditions for virtual
reality have been available since the 1990s, the
cultural, aesthetic, sociological, and scientific
implications of the use of these technologies
for heritage are still being formulated as
demonstrated in the ongoing struggle to
create compelling narratives that accompanies
the explosion of head-mounted displays for
consumer use. Those engaged in the practice of
digital cultural heritage are particularly concerned
with the (lack of) translation of the scientific
principles of the discipline of archaeology to
the modalities of virtual reality. For some, the
failure of most virtual heritage to live up to its
scientific potential invites dismissive labels such
as “edutainment” and even the “Disneyfication
of culture”, and, as Juan Barceló states, ‘”in most
cases the use of virtual reality in archaeology
seems more an artistic task than an inferential
process” (Barceló 2000, 28). In a long-term
vision statement, Silberman concludes:

Digital cultural heritage
Virtual cultural heritage examines the
intersection of cultural heritage research,
documentation, and interpretation as it
is mediated through the techniques and
modalities of virtual reality. It is a process
of visualisation. The term “virtual heritage”
within the disciplines of digital humanities is
generally accepted as referring to virtual reality
(specifically 3D and 4D computational and
computer graphics systems that support realtime, immersive, and interactive operations)
employed for the presentation, preservation,
conservation, and documentation of natural
and cultural heritage. “Virtual heritage” is
distinguished from the broader aspects of the

The Future of Heritage requires forms
and modalities of recording, analysis,
interpretation, and public dissemination
that go far beyond those already available.
The watchwords are place, network,
memory, identity, and communication.
Obviously technology can and will
provide the context and tools for these
new approaches to heritage. From a
strictly Cultural Heritage perspective,
the big changes to be anticipated in
the next ten years or so are unlikely to

This celebration of virtual environments in public spaces is not to brush over the problems of understanding the potential use of immersive
environments for pedagogical outcomes. With only a few empirical studies on virtual reality learning environments, the ways in which
immersion, presence and co-presence can contribute to cognitive understanding and learning lacks adequate investigation. See Bonini (2008),
Forte and Bonini (2008), Economou and Pujol (2007a; 2007b) and Forte, Pescarin and Pujol (2006).
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be about automation but rather about
systemic changes in the way our heritage
is categorized, protected, and interpreted.
(Silberman 2008, 45)

Buddhist grotto temples, which constitute an
art treasury abounding with murals, statues, and
architectural monuments. This UNESCO World
Heritage site, also known as the Caves of the
Thousand Buddhas, is located at Dunhuang—a
small town in northwestern China and an oasis in
the Gobi Desert that once served as a major stop
along the ancient Silk Road gateway to and from
China. Pure Land brings to life the story painted
in a single composition on the north wall of Cave
220. The cave is dated to the early Tang (618 to
907 C.E) and the detailed mural within, known
as Bhaisajyaguru’s Eastern Paradise, depicts
the paradise of the Eastern Pure Land of the
Medicine Buddha, Bhaisajyaguru. Two of these
projects are described in more detail below.

The key term here is “interpreted” and it
is the pivot for the work discussed in this essay
and for building immersive cultural heritage for
the public. Interpretive digital cultural heritage
is being challenged to emerge from a period of
increasingly sophisticated digital model-making
and the creation of navigable landscapes of
pictorially rendered objects to embark on
a critical examination into the meaning of
representations of space and place in order to
facilitate dynamic, inter-actor participation, and
cultural learning.

Dunhuang Academy’s Dunhuang Mogao
Cave Paintings Digitization Project Plan
focuses on the quest for a definitive model
of preservation for this highly significant site,
which is under extreme duress from climate
change and human factors. Between 2002 and
2012, over five million people visited Dunhuang.
In 2012 alone, nearly 800,000 people toured the
caves; 90 per cent of these visitors were domestic
tourists. Like many other cave and subterranean
sites worldwide, the Mogao Grottoes are
under serious threat from this rising number
of visitors and the increasing humidity inside
the caves. Maintaining careful monitoring, the
Dunhuang Academy opens a limited number
of caves — approximately thirty at a time — to
ensure long-term preservation. In most caves,
the murals and statues are protected (and often
optically hindered) by glass panels and the only
lighting is via low intensity LED torches — one
of them held by the guide who is explaining
the narrative iconography of the paintings
and sculptures. Thus, a real-life visit suffers
from restrictive, albeit necessary, limitations.
Many believe that Dunhuang’s future lies in its
digitisation programme.

As Michael Shanks and Connie Cvabo
describe, the digital archive demands “new
prosthetic architectures for the production
and sharing of these archival resources... an
animated archive emphasising personal affective
engagement with cultural memory” (2013, 98).
This short essay focuses on a series of interactive
installations that take up the challenges of new
media storytelling for cultural heritage inside
museums. It explores strategies for creating and
translating the digital record into narratives of
engagement by which museum visitors virtually
re-embody and “perform” digital archives.
Demonstrator projects
The Pure Land series
Since 2012, five different Pure Land projects
have been created ranging from a 360-degree
3D version (Pure Land: Inside the Mogao Grottoes at
Dunhuang, 2012) and an untethered head-mounted
display version (where the visitor is mobile; Pure
Land Unwired, 2015) through to an interactive
fulldome version (Cave Dome, 2015). The Pure
Land series immerses visitors in the Dunhuang’s
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a) Pure Land: Inside the Mogao Grottoes at
Dunhuang (2012)

to illuminate the painting (Fig. 2). Another
powerful feature is the virtual magnifying
glass that lets the viewer zoom in and view the
paintings in ultra-high resolution through a 3D
lens that can be enlarged to full-screen height.
Specific objects in the painting, such as a row
of incense burners and musical instruments
being played by two groups of musicians, are
reconstructed as 3D models that float out of
the screen. In one instance, live performers
from the Beijing Dance Academy emerge from
the mural to bring to 3D life the famous painted
Dunhuang dance scenes, which depict a genre
of classical Chinese dance influenced by the
cultures of India and the Middle East.

Pure Land: Inside the Mogao Grottoes at
Dunhuang takes place in AVIE (2006) — a large
360-degree, panoramic, stereoscopic projection
theatre that offers a true-to-life experience
of being inside a cave temple viewing its
magnificent Buddhist wall paintings at one-toone scale (Fig. 1). Using the high-resolution
photography and laser-scanned models specially
provided by the Dunhuang Academy, Pure Land
constitutes an immersive virtual facsimile that
reframes and reconstitutes the extraordinary
wealth of paintings and sculptures found in the
caves at Dunhuang.

Pure Land’s virtual, one-to-one-scale 3D
visualisation of the cave, in conjunction with
its multi-layered, multimedia augmented reality
features, constitutes an immersive embodied
visual experience that brings new life to the
aesthetic, narrative, and spiritual drama of
these exceptional cave paintings and sculptures.
It provides conceptual, technological, and
operational paradigms for the future of digital
preservation, cultural heritage interpretation, and
an embodied museography. Pure Land: Inside the
Mogao Grottoes at Dunhuang has been described

The datasets of Cave 220, with its
richly narrative murals, become the subject
for innovation in heritage interpretation by
enhancing the architectural and photographic
representations of the cave with animation,
3D modelling, pictorial recolouring, digital
enlargement, and a rich sound design. This
augmented reality interaction design includes
a virtual torch that simulates the real-world
experience of visiting these caves, where
the visitor handles a small LED flashlight

Fig 1. Pure Land: Inside the Mogao Grottoes at Dunhuang (2012), a 360-degree 3D experience of Cave 220 at Dunhuang. RHS a
3D model of the full Cave made from laser scanning.
Image © Sarah Kenderdine & Jeffrey Shaw.
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Fig 2. Pure Land: Inside the Mogao Grottoes at Dunhuang (2012), a browser displays significant caves
distributed along the escarpment.
Image © Sarah Kenderdine & Jeffrey Shaw.

as “the exhibition experience of the future” by
Julian Raby, director of the Smithsonian’s Freer
& Sacker galleries (quoted in Stromberg 2012).
Philip Kennicott for the Washington Post (2012)
wrote, “at last we have a virtual reality system that
is worthy of inclusion in a museum devoted to the
real stuff of art”.

original depends on the amount of passion and
the number of interests triggered by its copies,
so the question that must be asked becomes:
“Is it well or badly reproduced?” The authors
theorise that:
facsimiles, especially those relying
on complex (digital) techniques, are
the most fruitful way to explore the
original and even to help re-define what
originality actually is. (278)

Digital practitioners within museums
have often struggled with shifting concepts of
“aura”. Recently, the contemporary philosopher
Bruno Latour and digital preservationist Alan
Lowe have argued for the “migration of aura”
by which good quality digital facsimiles both
propagate and add layers of significance and
meaning to the original, providing the object
with a biography as opposed to being a weak
surrogate for the original, or competing with, or
supplanting it (2011). The focus of our age has
been on the reification of the original object,
but Latour and Lowe see this frenzy of interest
rising exponentially along with the number of
copies of the original that are circulating. In
other words, the intensity of the search for an

The role that facsimiles play in the
interpretation and preservation of cultural
heritage has been proven to be both essential
and effective. For an increasing number of sites,
the facsimile provides the only means of public
access, and may even give a superior viewing
experience due to the constraints of the original
site. True-to-scale physically built models (it
seems necessary to distinguish these from
models that are virtually rendered) of caves
and subterranean sites, enabled by high fidelity
digital registration, now exist to represent
29

Embodied Museography

the Lascaux Caves, Altamira Caves, and the
Tomb of Thutmose III. At the Dunhuang
interpretation centre, there are already eleven
life-sized built reconstructions of important
caves, with accurate replica murals covering the
walls and ceilings. Such built facsimiles increase
accessibility on-site and in traveling exhibitions,
diverting stress away from the originals and
involving visitors in a pro-active protection of
the site through promoting awareness.

b) Pure Land Augmented Reality Edition
(2012/2016)
Pure Land Augmented Reality Edition
(Pure Land AR) uses mobile media technology
to create a complementary augmented reality
rendition of the data from Cave 220 at
Dunhuang. The installation employs tablet
screens that visitors use as mobile viewing
devices or ”windows” to explore the cave.
The paintings and sculptures of the cave are
rendered virtually within the architecture of
a simply constructed rectangular room that
shares the same dimensions as those of Cave
220 itself. In this installation, the walls of the
exhibition room are covered with one-toone scale prints of Cave 220’s “wireframe”
polygonal mesh (Fig. 3). Derived from the laser
scan of the cave, this image creates a structural
aesthetic alignment between the space of the
cave and that of the exhibition space, providing
visitors with a visual cue for navigating and
exploring the cave (Kenderdine 2013a). Walking
around inside the exhibition space with iPads in
hand, visitors are able to view the interior of

The digital imaging of sites also creates a set
of resources for in-depth study in preservation
and conservation processes (Lowe 2004).
Archaeological and heritage communities are
rapidly expanding advanced digital imaging
techniques for conservation and preservation
needs, but these techniques have also become
necessary tools integrated into cultural memory
and vital to living communities of practice.
As we have seen, the Dunhuang Academy is at
the forefront of this research, developing new
strategies and technologies not only because the
site demands it but also because of its importance
in the Chinese cultural memory and imagination.

Fig 3. Pure Land Augmented Reality Edition (2012/ 2016), installation at the Shanghai Biennale 2012-2013.
Image © Sarah Kenderdine & Jeffrey Shaw.
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Fig 4. Pure Land Augmented Reality Edition (2012/ 2016), installation at the Shanghai Biennale 20122013. Image © Sarah Kenderdine & Jeffrey Shaw.

the real cave through their mobile “windows”
and experience a kinaesthetic revealing of the
painted architectonic space (Fig. 4).

the experience generates spontaneous discussion
among these visitors, as well as “virtual tourism”,
as they enthusiastically photograph the imagery
on the iPad with their own cameras.

This new technical rendering of Pure Land
AR is facilitated by the use of infrared cameras
that accurately track the position and orientation
of two iPads as they are being handled by the
visitors. The cameras can detect these iPads
because of small optical markers that are attached
to their frames (see Fig. 4). Computers then create
the appropriately rendered views of the actual
cave on the screen which are transmitted to the
iPads via a Wi-Fi connection.

Further reading
Chan, L., S. Kenderdine, and J. Shaw. 2013.
“Spatial User Interface for Experiencing
Mogao Caves.” Proceedings of the 1st
Symposium on Spatial User Interaction, 21-24.
New York: ACM.
Kenderdine, S. 2013. ‘Pure Land: Inhabiting
the Mogao Caves at Dunhuang.’ Curator:
The Museum Journal 56(2): 199-118.

Pure Land AR demonstrates the future of
mobile media and augmented reality as a means
of virtually embodying one-to-one scale cultural
heritage experiences. It creates a space for the
conjunction of real and virtual formations
that give transacted aesthetic expression to
Dunhuang’s Buddhist art treasury of mural
paintings and sculptures. Visitors to Pure Land
AR immediately grasp the functionality of the
iPads; their familiarity with the device draws them
into the physical room and their exploration of
the virtual imagery of Cave 220. Furthermore,

Kenderdine, S. 2016. “Embodiment,
Entanglement and Immersion in Digital
Cultural Heritage.” A New Companion to
Digital Humanities, edited by S. Schreibman,
R. Siemens, and J. Unswroth, 22-41. John
Wiley & Sons, Ltd.
Kenderdine, S., L. K. Y. Chan, and J. Shaw.
2014. “Pure Land: Futures for Embodied
Museography.” Journal on Computing and
Cultural Heritage 7(2).
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Look Up Mumbai (2016)

of churches, mosques, temples, government and
industrial buildings, private homes and nightclubs
— all seen from this unusual and spectacular point
of view (see Fig. 7). Images of these singular
ceilings — gothic and contemporary, sacred and
secular, monumental, and everyday — digitally
transform from one to another inside this dome,
enveloping viewers in an unfolding and immersive
realm of artistic revelation and gratification.

Mumbai’s architectural heritage is unrivalled
in India. The city has numerous examples of
Indo-Saracenic architecture and features one
of the largest representations of grand neoGothic and Art Deco architecture in the world.
This exceptional architectonic heterogeneity of
Mumbai is the subject of Look Up Mumbai. The
dome of the Chhatrapati Shivaji Maharaj Vastu
Sangrahalaya (formerly the Prince of Wales
Museum) has been adopted as the epicentre of
an artistic exploration that specifically focuses on
the ceiling architectures of Mumbai’s heritage and
contemporary buildings, transforming them into
an urban celestial imaginary (Fig. 5 and 6). Visitors
to Look Up Mumbai’s new media-art installation
recline on a custom-made couch under an
immersive digital projection dome and look up to
view an animated sequence of over eighty fisheye
photographs that constitute a unique portrait of
Mumbai’s extraordinary and varied architecture

Correct geometric projection mapping of
these ceilings within the dome maintains the
architectonic integrity of their varying sizes
and proportions, providing dramatic perceptual
shifts in scale and form as the sequence of
images unfold. To amplify this experience,
digital image processing techniques are used
to create transitions between each image and
the locations they present. These deconstruct
the internal pixel structure of each image,
then modulate and blend them in various
patterns and transformations. This cinematic

Fig 5. Look Up Mumbai for DomeLab (2016).
Image © Sarah Kenderdine & Jeffrey Shaw.
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Fig 6. Look Up Mumbai for DomeLab (2016).
Image © Sarah Kenderdine & Jeffrey Shaw.

Fig 7. Look Up Mumbai for DomeLab (2016).
Image © Sarah Kenderdine & Jeffrey Shaw.
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Museum Victoria’s Data Browser

trompe l’oeil of structural conjunctions and
iconographic interpolations creates an aesthetic
re-visioning of these various sites, and they
became remediated as a narrative sequence
that focuses their spatial, formal and pictorially
associative qualities. An underlying symbolic
dimension also reveals itself, as the architecture
and decoration of these ceilings often imply
correspondences of cosmological significance.

This interactive work uses the AVIE
360-degree stereoscopic interactive visualisation
environment and one hundred thousand
heterogeneous digital records of objects from
Museum Victoria’s collections (out of a total
collection of 16 million objects held by this
encyclopaedic museum). The Data Browser
creates a navigable interactive data landscape
for visitors inside the Melbourne museum’s
permanent 360-degree, 3D display system.
Given that only a fraction of Museum Victoria’s
physical collection can be displayed at any given
time, the intention of the project is to give users
an intuitive and creative platform from which
to engage with the wealth of cultural materials
found at the museum.

The philosopher Villem Flusser wrote that
“we live in two worlds: one that is given and
the other that is provoked by the attention that
we pay to it”. In the course of our daily lives,
the architectural context — and especially its
ceilings that we seldom look up to contemplate
— tend to belong to the insensible world “that
is given”. Look Up Mumbai sets out to relocate
these ceilings in the other world, the one “that
is provoked by the attention that we pay to it”,
and in so doing it re-focuses the multi-cultural
richness and diversity of these structures
as objects of aesthetic allure, technological
wonder, and empyrean fascination.

A visitor can select a single collection from the
eighteen themes available and browse the tens of
thousands of images associated with that theme.
The themes are diverse and include “Childhood
& Youth”, “Indigenous’, “Cultural Diversity”,
“Horology”, and “Medicine in Society”. The
image “cloud” for each theme is distributed by
time around the 360-degree screen (Fig. 8). Users
may select any single image and retrieve it from
the data cloud to view at a much larger scale. Each
image is then associated with a description and title
(Fig. 9). All images can be “zoomed in”, effectively
magnifying the content to give full range to the
high resolution of the images. Through metadata
(database relationships), each image is also related
to many other images and across different themes.
This matrix of dynamic relationships becomes
visible in response to the user’s actions. The
application is designed as a single-user, multispectator interaction paradigm. Visitors use a
tablet interface to elicit actions on the screen. The
interactive data-scape is amplified by specific sonic
reflections created from the museum’s archive and
in response to the users’ actions.

Further reading
Harmon, S. 2016. “Look Up Mumbai:
exhibition invites public to experience city’s
architecture lying down.” The Guardian,
February 2. http://www.theguardian.com/
artanddesign/gallery/2016/feb/02/lookup-mumbai-exhibition-invites-public-toexperience-citys-architecture-lying-down.
Page, T. 2016. “The spectacular, warped
beauty of Mumbai’s elaborate interiors.”
CNN, March 10. http://edition.cnn.
com/2016/03/10/design/look-upmumbai-ceilings/.
Vij, G. 2016. “An architectural kaleidoscope
comes to town.” The Hindu, February 1. http://
www.thehindu.com/news/cities/mumbai/
entertainment/an-architectural-kaleidoscopecomes-to-town/article8177804.ece.
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Fig 8. Museum Victoria’s Data Browser showing 18 thematic collections (2015).
Image © Museum Victoria.
Photo: Volker Kuchelmeister.

Fig 9. Museum Victoria’s Data Browser of 100,000 objects (2015).
Image © Museum Victoria.
Photo: Volker Kuchelmeister.
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Pacifying the South China Sea Pirates (2013)

Through an infinite set of permutations,
visitors can navigate unfolding narratives in the
data landscape that are based on their specific, and
emerging, interests. The application develops a new
visual paradigm for the social and collaborative
exploration of big audio-visual datasets within
a museum. It is a situated, participatory, and
collective framework that distinctly contrasts this
data browser with interfaces for cultural datasets
found on the internet.

The source material for this interactive
installation is the “Pacifying the South China
Sea” handscroll, painted by an anonymous
Qing painter almost two hundred years ago.
The handscroll chronicles the suppression of
piracy by the forces of the Jiaqing Emperor
(r. 1796–1820). The scroll illustrates the events
of the period in twenty different scenes, each
abundant with detail depicting the “annihilation
and appeasement” (jiaofu) of the pirates by
government forces.

Further reading
Kenderdine, S. and T. Hart. 2014.
“mARChive: Sculpting Museum Victoria’s
Collections.” Museums and the Web:
Proceedings, April 2-5.

Commissioned for the Hong Kong Maritime
Museum, We Are Like Vapours is a digital representation of “Pacifying the South China
Sea”, staged in the AVIE 360-degree display
system, which is ten metres in diameter and four
metres high. Inside this cylindrical enclosure,
the high-resolution image of the scroll slowly
rotates; parts of the painting are obscured from
viewers by digitally generated sea mists that
drift over its surface (Fig. 10). These mists thin

Kenderdine, S., J. Shaw. and T. Gremmler.
2012.
“Cultural
Data
Sculpting:
Omnidirectional Visualization for Cultural
Datasets.” In Knowledge Visualization
Currents: From Text to Art to Culture, edited
by F.T. Marchese and E. Banissi, 199-221.
London: Springer-Verlag.

Fig 10. We Are Like Vapours, Hong Kong Maritime Museum (2013).
Image © Sarah Kenderdine & Jeffrey Shaw.

36

Sarah Kenderdine

Fig 11. The Scroll Navigator, Hong Kong Maritime Museum (2013).
Image © Sarah Kenderdine & Jeffrey Shaw.

and part to reveal the key situations, characters,
and events in the painting, which are brought to
life as animated vignettes. Fifty-five animations
appear in a sequence around the screen, so
the viewer experiences a 360-degree unfolding
of the narrative during its fifteen-minute
exposition.

section, the viewer can pan and zoom into minute
details of the painting — a capability afforded by
the ultra-high-resolution scan of the original scroll
that was made for this project.
Further reading
Kenderdine, S. 2013. “Pacifying the
South China Sea: A Digital Narrative
of Annihilation and Appeasement.”
Orientations, 44(3): 79-84.

The Scroll Navigator is another installation at
the Hong Kong Maritime Museum that offers
an interactive system for examining the scroll and
revealing this narrative sequence. A reducedscale photograph of the entire scroll is presented
in a five-metre-long light box backlit with a fine
raster of LEDs. Each LED is independently
controlled so that any section of the photograph
can be illuminated. Above this, a motorised, ultrahigh-definition, forty-two-inch LCD monitor
is mounted on a track that allows it to move freely
above the entire length of the photograph (Fig. 11).
Any given section of the scroll that appears on the
monitor is simultaneously illuminated in exactly
that section of the light box. The visitor uses an
iPad to control the movement of the LCD screen
from one narrative zone to the next. Within each

300 Years of Hakka Kung Fu (2016)
Intangible cultural heritage encapsulates
social practices, oral traditions, and performances
as cultural expressions that are defined by their
reliance on tacit and embodied knowledge
practices. In contrast to the tangible heritage
manifesting as objects in museums and as
monuments, intangible cultural expressions are
enacted, socially transmitted, and inextricably
linked to people. Immaterial cultural forms
by their nature pose significant challenges
for documentation methodologies (and the
reproduction of these materials in the public
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domain is also fraught with philosophical hurdles).
As holistic cultures and individual histories
comprised philosophy and belief, custom, skills,
and artefacts, kung fu traditions are quintessential
examples of intangible cultural heritage. These
traditions are subject to the effects of rapid
socioeconomic and cultural change that have
severely altered the processes of transmission and
conditions in which students are able to undertake
the physical, mental, and temporal commitment
of learning kung fu. The Hong Kong Martial Arts
Living Archive (HKMALA) project examines
strategies for encoding, retrieving, and re-enacting
intangible heritage in ways that allow cultural
practice to be “alive” in present and to emerge
as part of a contemporary reciprocity between
expert and novice, performer, and agent.

production of a detailed inventory of Hong
Kong kung fu is underway using diverse digital
methods for the documentation of practices,
rituals, and daily lives of practitioners (in addition
to historical materials). The project seeks to
promote and sustain Chinese kung fu through
processes of engagement via an open access
archive, exhibitions, and teaching programmes
based on the Archive’s materials. The HKMALA
is comprised of materials representative of
Hakka, Fujian, and Northern Chinese styles. The
motion capture data forms the basis of creative
visualisations of motion over time, and learning
aids that utilise innovative sensing technology (Fig.
12). The pedagogical resources of the Archive
are intended to reinstate the corporeal identity
of kung fu, while the multimodal nature of the
Archive and its platforms for public exhibition
extend this capacity to re-present and revivify kung
fu by evoking a state of participatory immersion
that facilitates the reconstitution of knowledge
within the (individual and public) body.

Combining motion capture technologies
with a knowledge transfer objective and a holistic
view of heritage, the project demonstrates
a comprehensive and ongoing approach to
sustaining the life of cultural practices. The

Fig 12. Motion capture of kung fu master (2015).
Image © HKMALA.
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The project premiered in the form of
the 300 Years of Hakka Kung Fu exhibition at
the Hong Kong Heritage Museum in 2016.
The exhibition set out to create “embodied
artefacts”, which “novel motion-sensitive
cyber-technologies are uniquely geared to both
craft and leverage . . . as a means of fostering
learning” (Trninic and Abrahamson 2012, 283).
Interactive pedagogical platforms on display
included a pose-matching installation wherein
the increasingly ubiquitous technologies of
“gamification” are brought to bear on the
contemporary issue of knowledge transfer in the
potential absence of qualified masters. Another
platform, Re-Actor, provides a rich opportunity
for a deeper and more engaged relationship
with the motion capture materials of the
Archive. Re-Actor is a hexagonal construction

5 metres in diameter and 2.5 metres high, with
six rear-projected screens and stereoscopic 3D
viewing. Walking around it, the visitor can look
into a virtual space and view its contents from
six different points of view. Each of the six
viewpoints has an interactive control panel that
allows visitors to select five different styles of
motion-graphic visualisation (Fig. 13). Dynamic
motion visualisation allows the motion capture
datasets to be digitally processed and revisioned so that the viewer can better perceive
and analyse various “hidden” aspects of the
movements. For example, motion visualisation
can trace the temporal paths of each part of the
kung fu actor’s body and give formal expression
to the relative movement, speed, and spatial
displacement of his/her body (Fig. 14).

Fig 13. 300 Years of Hakka Kung Fu: Re-Actor interactive installation (2016).
Image © Sarah Kenderdine & Jeffrey Shaw. Photo: Tang Ming Tung.
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Fig 14. 300 years of Hakka Kung Fu: Re-Actor motion of time analysis (2016).
Image © Sarah Kenderdine & Jeffrey Shaw, Tobias Gremmler.

The various installations presented in
the exhibition foster multimodal engagement
that goes beyond the knowledge of style
sets and movement itself to refer to
tangible aspects of kung fu traditions and a
consideration of these practices as holistic
philosophies and ways of life. The exhibition
presented a combination of motion capture
data, visualisations, artefacts, photographs,
documentary video, and text presented in an

interactive and narrative immersive setting.
The multimodality of the Archive and its
exhibition are key to its potential as a digital
prosthesis for memory that still foregrounds
the body as the principal site of the repertoire
and the holder of knowledge.
In the context of cultural heritage, the benefits
of interactive platforms combined with the
multiple forms of the Archive allow for a mode
40

Sarah Kenderdine

of engagement that situates the public in the act
of re-producing heritage—or what might be
interpreted as the “social production of heritage”:

Conclusion
The installations described in this short
paper, and the frameworks considered in their
analysis, offer ways of thinking about cultural
heritage presentation in the digital domain and
museum setting. Demonstrating the potential
for “presence” and “co-presence” with the
past, the exhibitions described here contribute
to the development of new strategies for the
rendering of cultural content and heritage
landscapes as theatres of embodied experience
from a cultural imaginary located in the here and
now. Each example offers fresh visualisation
and audification strategies directed towards
artistic rendering of cultural heritage. The
discussion broadly spans themes such as
embodiment, immersion, performance, and
narrative; describing a new wave of digital
cultural heritage. It should be noted that
these experiences are not concerned with
the didactic learning requirements often
associated with the rhetoric of heritage, nor
the desire to transport the participants back
through time using virtual technologies. In a
celebration of the landscape as “alive”, postcolonial cultural theorist Homi K. Bhabha
describes well the spirit of our endeavours:

Cross-media interaction can be powerful
when people take active roles in the
interpretation and construction of
heritage and their experience is social and
collaborative. Collective storytelling plays
a critical role in supporting a situated
and narrative mode of interpretation
and construction of our sense of place
and heritage... Combining technical
infrastructure with diverse media and
actively promoting social interaction
are vital steps to support the tensional
relationships between past, present and
future, so that people can remember,
perceive, and imagine encounters with the
heritage. (Giaccardi and Palen 2008, 284)
Thus, 300 years of Hakka Kung Fu’s use of
interactive and immersive media places Hakka
kung fu in a state of continuity, providing a
valuable resource for both research and learning
purposes, and acknowledges the status of the
practice as living heritage and culture.
Further reading
Kenderdine, S. and J. Shaw. 2016. “A
Digital Legacy for Living Culture.” In 300
Years of Hakka Kung Fu: Digital Vision of
Its Legacy and Future, edited by H. Chao,
S. Kenderdine and J. Shaw. Hong Kong:
International Guoshu Association.

The borderline work of culture
demands an encounter with ‘newness’
that is not part of the continuum of
the past and present. It creates a sense
of the new as an insurgent act of
cultural translation. Such art does not
merely recall the past as social cause or
aesthetic precedent; it renews the past,
refiguring it as a contingent ‘in-between’
space, that innovates and interrupts the
performance of the present. The ‘pastpresent’ becomes part of the necessity,
not the nostalgia, of living. (1994, 7)
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DATA ANALYTICS: JOURNEY OF THE
NATIONAL GALLERY SINGAPORE

Kevin Lim, Dr
Deputy Director, Co: Lab X,
National Gallery Singapore

With approximately 64,000 square metres
of historic building space, displaying around
one thousand artworks at any moment, and
having welcomed the one millionth visitor just
seven months into opening (“National Gallery
Singapore welcomes” 2016), there is a plethora
of visitor activities at the National Gallery
Singapore (The Gallery) worth capturing,
analysing, and understanding, so as to gain new
insights into how this modern art institution
could sustain itself through increased visitor
engagement and optimised business efficiency.

approximately 170,000 visitors in the first two
opening weeks (“National Gallery Singapore”
2015). While curiosity drove many Singaporeans
to visit then, the challenge now, as with most
nascent arts institutions, is in finding ways to
sustain and grow public interest.
The current reality poses the following
challenges:
1. While the Gallery pursues the “Blue
Ocean Strategy” (Kim and Mauborgne 2005)
of exhibiting modern art from Southeast Asia,
most local museum visitors are uninitiated, firsttime visitors, making the Gallery’s relevance to
the general populace a challenge through art
alone (63%, n=250) (“Business Consulting
Presentation” 2016). In The Participatory
Museum (2010), this sentiment was echoed
as one of the top reasons why citizens shun
visiting museums, namely how they felt that
“[c]ultural institutions are irrelevant to my life”.

This paper shares the exploratory efforts
of the Gallery in the realm of data analytics,
as the institution leverages the digital data
efforts in both front and back of house
operations. It covers the design of visitor
interactives and data collection for analysis;
and ends with a call-to-action based on data
insights. The key learning point involves
how data analytics should be part the design
process of any touchpoint as early as possible.

2. In addition, competition for the visitor’s
attention now goes beyond the museum
industry, and into the increasingly disruptive
media landscape of online apps such as
Netflix, YouTube, and Coursera, offering new
means of entertainment and education on

Now Open. Now What?
When the National Gallery Singapore
officially opened on 24th November 2015,
it did so with much public fanfare, drawing
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inherent ability to track change. This is an
important characteristic given how it is paramount
for organisations to measure the success of key
efforts for further investment or redevelopment
of key initiatives, which ultimately impact visitor
engagement and financial sustainability.

demand. This instant gratification, coupled
with micro-payment subscriptions, makes for
unprecedented access to many different and
competing lifestyle choices.
The Gallery’s strategic focus spans a creative
tension between artistic excellence (i.e., thought
leadership in visual arts) and national contribution
(i.e., accessibility to the Singaporean public)
(National Gallery Singapore 2016). While artistic
excellence is addressed through the quality of our
curatorial research, publications, and exhibitions,
the national contribution in terms of public
accessibility and engagement is a challenge that
most museums face.

Hindsight. Insight. Foresight.
Established museums like The Metropolitan
Museum of Art (The MET) generate volumes
of digital activities, reaching millions of users
through numerous interactive channels. MET’s
Digital Media Analyst, Elena Villaespesa,
explains that “[w]ith so many activities, it’s
important to track the impact of each project
in order to set priorities and allocate resources.
This is where data can help, and one of the keys
to establishing a data-driven culture within an
organisation is to report the results internally”
(2015). This led them to use Google Analytics
to prototype their own Digital Analytics
Dashboard as having a live data feedback loop
helped The MET better visualise and respond
to their visitors’ needs, as shown in Fig. 1.

Given that the average Singaporean’s
sentiment towards visual art appreciation will
take time (even decades) to develop, the more
immediate point of impact for museums, with
measurable return on investment, is in the
design of its interactive experiences as tangible
exploratory touchpoints around art, supported
by embedded visitor analytics processes. Digital,
as opposed to analogue touchpoints, affords

Fig 1. Screenshot of The MET’s interactive mock-up with comments from staff
members, 2015.
Image courtesy of Elana Villaespesa of The MET.
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Fig 2. Illustration of analytics as a creative process, particularly in framing and communicating the result.
Taken from T. H Davenport and J. Kim, Keeping Up with the Quants: Your Guide to Understanding and Using Analytics
(Boston, Massachusetts: Harvard Business Review Press, 2013).

A common oversight, precursor to
developing such analytics dashboards, is the
necessity of embedding analytics needs within
the design of interactive touchpoints, such as
automated data reporting. To consider why
and what is required, one of the “Big Four”
consulting firms, Deloitte, broadly explained
data analytics on their website as: “[The]
practice of using data to drive business
strategy and performance. It includes a range
of approaches, from looking backward to
evaluate the past, to looking forward to do
scenario planning and predictive modelling”
(Data Analytics 2016).

in mind to solve a distinct problem, as illustrated
by Thomas Davenport and Jinho Kim in their
book Keeping Up with the Quants (2013), as shown
in Fig. 2. This is purpose-driven and familiar
with most of management, largely addressable
through traditional research methods (e.g.,
surveys, interviews, focus group discussions).
The downside of this approach is that it typically
limits the omnipotent picture which a larger set
of ready data points can help present. The data
set would be limited to what is readily available, as
considerable effort would have to be established
early on to collect data across multiple sources to
be observed over time.

At the Gallery, we employ a mixed bag of
data analytics approaches, with the ability to
ramp up competency on-demand, thanks to our
partnership with Accenture, such as predictive
crowd simulation to prepare for the opening of
the Gallery in November 2015. In most cases,
there are two typical approaches in which the
data analytics process is set up for organisations:

2.

1.

Big Data Approach

The Big Data approach starts with
data collection first, not necessarily aimed
at resolving specific problems, in order to
discover new insights and incremental areas
of optimisation. Most large-scale enterprises
do this as they can leverage their massive array
of data sources for greater economies of scale.
The U.S. Joint Chiefs of Staff developed phases
of the intelligence cycle used to convert raw
information into actionable intelligence (2013),
as shown in Fig. 3.

Traditional Research Approach

For organisations dipping their toes into
analytics, it is common to start with a question
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Fig 3. Conceptually similar to the phases in data analysis, this diagram illustrates the phases of the intelligence cycle used to convert raw information into actionable intelligence or knowledge.
Taken from Joint Chiefs of Staff, Joint Intelligence / Joint Publication 2-0 (USA, 2013), 2.

For data analytics to work for organisations,
instead of the other way around, there has to
be sufficient traction through investment of
time and trust. That said, small incremental
wins are necessary to keep the analytics effort
afloat, such as delivering regular reporting on
business intelligence and providing insights to a
myriad of questions that aid various divisions in
making informed decisions.

In the Gallery’s pioneering work to
develop a data analytics workflow, Accenture
and Gallery analytics teams embarked on
interviews with key Gallery stakeholders,
including directors and above, to discover the
key business questions arising from their roles
and responsibilities. This exploratory effort was
partly useful in validating key concerns, but it
naturally could not leverage the full potential of
data analytics given that most organisations lack
sufficient understanding of the paradigm of
analytics in terms of function and delivery. This
is a more common challenge than most realise,
as validated by consultancy firm McKinsey &
Company, citing how:

In terms of quick wins, while the Gallery
held weekly operational meetings to discuss and
improve organisational performance, effort
was also made to leap ahead with a “C-Suite
Dashboard”, which is an abstracted information
platform to aid management in strategic
decision making. From the big data approach
in Figure 3, the analytics team saw opportunity
in collecting, cleaning, consolidating, and
visualising data across relevant channels, to
enable us to detect patterns and develop new
insights which the Gallery might not have even
realised as business opportunities. As our first
foray into developing dashboards, Accenture
generously provided their data experts to guide
us through.

CEOs and other top executives, the only
people who can drive the broader business
changes needed to fully exploit advanced
analytics, tend to avoid getting dragged into
the esoteric “weeds.” On one level, this is
understandable. The complexity of the
methodologies, the increasing importance
of machine learning, and the sheer scale
of the data sets make it tempting for senior
leaders to “leave it to the experts” (Mayhew,
Saleh, and Williams 2016).
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The purpose of the C-Suite Dashboard
was two-fold: a) given the lean workforce, to
help the analytics team automate information
collection as much as possible, b) to help provide
information visualisation and business insights for
management and board members via a purposebuilt information platform. If well executed, the
dashboard would give users the ability to feel the
pulse of the Gallery, allowing clearer assessment
for decision and action.

data cleaning and consolidation by the relevant
divisions, such as for ticketing (SISTIC) and
financial data (SAP). This mundane work of
preparing and cleaning data is what accounts for
80 per cent of a data scientist’s time (Press 2016).
While these challenges reflect the growing
pains of any organisation embarking on an
analytics venture, it is natural for an organisation
to also question whether the additional effort
put in to maintain such a C-Suite Dashboard is
worth the results it gets. In summary, the short
term Return on Investment (ROI) may be low,
but McKinsey’s study of companies embarking
on big data analytics indicates that much of
the work involves longer term effort to reap
productivity and profit gains at five to six per
cent higher against their competitors. (Biesdorf,
Court, and Willmott 2013).

From our internal user interviews, at least
30 key performance indicators (KPIs) were
identified which the Gallery wanted tracked.
Our design involved abstracting complex
performance data onto three intuitive thematic
dashboards -- namely Visitorship, Expenditure,
and Revenue (see Fig. 4). Across fragmented
systems, timed scripts are run to semi-automate
data compilation, with critical data sources onboard first, including ticketing, people counting,
finance, and Google Analytics for the website.
Naturally, there are challenges associated with
the data collection effort:

Analytics as part of Design Process
With unparalleled level of attractiveness
and accessibility in leveraging our visitors’
mobile devices, considerable audience research
had to be committed before the Gallery made
its foray into offering digital proxies of itself
through the web, social media, as well as mobile
application. These were seen as a cautionary
yet necessary step forward in engaging our
connected era of visitors (one of several focus
group discussions shown in Table 1), with
visitor-based research continuing to evolve
even today.

1. Each of these data sources are often
little Pandora’s boxes, containing a complex
data schema with an array of data types, which
at times require ingenuity as well as mutual
understanding in cross-divisional processes to
help derive specific KPI data. An example is the
derivation of local versus foreign visitorship,
on top of the haystack of diverse admission
tiers such as complimentary, promotional, and
exhibition type.

To help guide our interactive design
roadmap, the Gallery adopted key concepts
from Nina Simon’s book, The Participatory
Museum (2010). Currently practicing her craft as
executive director of Santa Cruz Museum of
Art & History, Nina’s holistic framework on
how museum interactives and data gathering
could be cohesively developed is based on three
fundamental humanistic theories:

2. Much of this effort was also dependent
on the maturity of the other data sources, such
as our customer relationship management and
social media tracking systems which was still
under development. Incremental effort was
required starting with data sources which were
critical and readily available.
3. In reality, the effort of automating data
collection alone can be challenging, with some
sources requiring further finesse through manual
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Fig 4. C-Suite Dashboard visualises the Gallery’s data sources onto three key dashboards - Visitorship, Expenditure, and
Revenue, 2016.
Image courtesy of Accenture.

Summarised Learning Points
From Gallery’s Focus Group Discussion (5th July 2011, n = 40)
Feedback

Motivation

Seeks WOW factor
Youth & Young Adults, Students,
PMETs, Tourists

to share with friends,
for bragging rights

Better artwork explanations
Youth & Young Adults, PMETs, Families with
Young Children, Tourists, Active Agers

most artwork captions feel insufficient;
shows artist, year, medium, size

Recommendations on what to do
Tourists, Active Agers, PMETs

to ease visitors into museums, which most
locals consider an intimidating place

Better way to know what’s where
Youth & Young Adults, PMETs, Families with
Young Children, Tourists, Active Agers

to easily locate art highlights, activities,
amenities and commercial offerings

Museum guide as mobile app
Youth & Young Adults, Students, PMETs,
Tourists, Active Agers

seeks convenience for looking up relevant
information while visiting the museum

Table 1. The focus group discussion organised by the Gallery on 5 July 2011 involved 40 participants representing six key
visitor groups, comprising graduate students, parents, retirees, teachers, business owners, and tourism industry leaders.
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1. The idea of the audience-centred
institution that is as relevant, functional, and
accessible as a shopping mall or train station
(Peniston 1999, Gurian 2006, and Lamb 2005).

To realise Stages 3 and 4, the Gallery had
to develop interactives not in silo, but as part of
a larger network of communicative interfaces,
allowing us to learn from the digital activities
of their visitors, either through direct feedback
(e.g., preferences via visitor services’ feedback
kiosks), or through actions committed via these
digital platforms (e.g., behavioural traits via liked
artworks on mobile app, selecting e-postcards
via interactive table). Part of this involves a
feedback loop, where visitors in turn get to see
the results of their collective impression of the
artworks on display. An example for this is the
display of the “most liked” artworks on the
home page of the Gallery Explorer app.

2. The idea that visitors construct their
own meaning from cultural experiences (Hein
1995, 21-22; and Falk 2009).
3. The idea that users’ voices can inform
and invigorate both project design and publicfacing programs (McLean and Pollock 2007).
The Participatory Museum’s approach is
illustrated through the stages which visitors
and museums could be mutually developed,
thus turning the table from “me” to “we” in
terms of the overall museum visit experience
as shown in Fig. 5.

Stage 5 represents the epitome of
participatory museum design where, further in the
future, experienced designers could explore visitorto-visitor interactions, thus transforming the
Gallery into a facilitator of artistic discourse and
enabling a more sustainable content development
outlook. A metaphor for this could be seen in how
Facebook does not primarily produce content on
its own, but facilitates sharing of user-generated
content and packages them in an ecosystem of
users and their community groups. Aside from
the economic benefit of crowd-sourced content
production, the socialisation of visitors around
artistic discourse also promotes constructivist
learning of visual art, in which visitors construct
meaning and knowledge for themselves as he or
she learns (Hein 1991). This intent of inspiring
and enlightening our visitors, particularly through
self-realisation, is an essence of what art museums
such as the Gallery aspires to embody.

Fig 5. We to Me Design: Five Stages of Social Participation.
Taken from N. Simon, The Participatory Museum (Santa
Cruz, 2010).

From Stages 1 and 2 in developing the
Gallery’s interactive touchpoints, while the
primary function was to produce and present
relevant content to support exhibitions, preplanning in terms of modular design was
already needed so as not to simply utilise
interactives as one-way devices to passively
educate or entertain visitors. Most establishing
museums are at this early phase, and can look to
scale up to establish a dialogue between visitor
and museum, in order to reap higher returns on
investment in terms of visitor intelligence and
shared content generation.

Two real-world examples of Stage 5 in
action are Museum Hacks (2013) and School of
Uncommon Knowledge (2016). With museums
like The MET providing the space, content and
authority, the Museum Hacks start-up organises
“renegade tours” through exhibition spaces,
which range from public “Un-highlights”, to
“Badass Bitches of the Met” that celebrates
female art and artists. A Singaporean equivalent
is the School of Uncommon Knowledge, where
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poet/activist Ng Yi-Sheng conducted tours (18
and 19 November 2016) of the National Gallery
Singapore through the lens of Southeast Asia’s
queer art history (“Painted Shadows” 2017).

While an easy, safe bet would have been
to locate a technology development vendor
with an existing iBeacon-ready application
framework to produce the Gallery’s mobile
app, the bold decision was made to develop the
application from ground-up, implementing new
interactive technology as we saw appropriate
based on our innovation and engagement
values, rather than to be locked down by what
external vendors were willing to provide. Such
interactive technology has always been an ever
dynamic playing field, which made it prudent
to invest in the short run to evolve eventually
to something truly stable and unique for the
benefit of our Gallery visitors and staff alike.

Use Case 1: Data-Driven Design for
Individual Touchpoints
In 2013, Apple introduced iBeacons
(example shown in Fig. 6), a system of lowenergy Bluetooth transmitters and application
protocols to geo-locate visitors with
smartphones indoors and outdoors, and allow
for the triggering of specific actions such as
push notifications upon entering specific areas.
This technology enabled retailers to explore
new realms of the shopping experience, by
allowing them to track customer movement in a
given space, and if systematically linked, could
be correlated to deliver specific offers based on
a customer’s demographic data. Learning from
the retail sector, iBeacons have been deployed
in the arts, where established institutions such
as The MET and the Louvre have explored
this tool to enrich the viewing experience and
gather visitor analytics (Chun 2016).

A sustainable approach came in the form
of a partnership with Accenture Singapore,
where a shared vision of developing innovative
experiences and organisational excellence
allowed us to forge new ground through the
Gallery Explorer app (see Fig. 7). Learning from
the mobile app development experience with
Accenture Mobility, the constant challenge has
been in delivering hygiene factor needs (e.g., app
usability, stability), while balancing innovations

Fig 6. iBeacons offer potential of indoor navigation and trigger-based interaction.
Image courtesy of Accenture.
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Fig 7. This illustration quantifies the development effort for the Gallery Explorer app which leverages iBeacon technology,
November 2015. The app was developed in partnership with Accenture.
Image courtesy of Accenture.

the Gallery sought as game-changers in a bid to
be a thought-leader in this field (e.g., iBeacons,
non-linear audio-guide, augmented reality,
and virtual reality). To this end, the crossinstitutional team is constantly learning and
evolving our development practice.

from improving the mobile app experience,
this consequently helps the Gallery’s overall
visiting experience as well.

To serve the visitor, some of the key
features of the Gallery Explorer currently
include indoor navigation to locate artworks,
self-guided audio tours, and the ability to like,
comment and share artworks on social media
(as shown in Fig. 8), with more experimental
features to come.

The Art Institute of Chicago leveraged
its three hundred beacon network (after
users connect to their wifi) to increase paid
attendance from $14.8 million in 2015 to a
projected $19.9 million the following fiscal
year. Citing Artsy’s editorial, “Can Big Data
Make for Better Exhibitions?”,

To serve the Gallery as a behavioural data
reporting foundation, the way visitors use the
mobile app is tracked via Google Analytics.
We are able to determine data points with
regularity, such as the most liked artworks,
most popular tours, and where users pick
up and stop using the app. Google Analytics
allows the team to see the general user journey,
determine problem areas, and improve the UX
(User eXperience) design as we release new
versions of the Gallery Explorer app. Aside

To accomplish this, user data is
crunched to produce coveted analytics
like “heat maps” (a visual representation
of the total number of interactions with
an exhibit), travel paths (where people
walk) and dwell times (how long they
stand in a gallery).

Use Case 2: Data-Driven Design across
Multiple Touchpoints

When a small Edgar Degas show at the
museum was an unexpected hit, the redhot heat maps and killer dwell times
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Fig 8. Left to Right: Gallery Explorer’s Trending Homescreen, Building History Audio-guide, Artwork
Sharing on Social Media.
Images courtesy of Accenture.

Fig 9. Sample data from the Tech Museum of Innovation, 2016.
Image courtesy of the Tech Museum of Innovation.

it generated (more than two times the
baseline) indicated that promoting it
could drive ticket sales.

knowledge with new insights, and run
experiments against these assumptions
to grow our attendance even more”.
(Chun 2016)

“We were able to dramatically grow
our revenue with minimal additional
investment by responding to this data,”
says Andrew Simnick, vice president
of finance and strategy. “Now we
can supplement and crosscheck this

As an example of data visualisation, Fig. 9
shows how The Tech Museum of Innovation
in San Jose, California presented their visitor
traffic flow.
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From a big data perspective, comprehensive
insight into visitor traits and preferences can be
inferred from when we correlate relevant data
points across supporting visitor-facing systems.
The ground-up development of the Gallery
Explorer app means that we can add a backend
dashboard to collect and display iBeacon
location data points based on visitor movement
through building spaces, which can be further
enhanced if users register or sign in (technically
linking with our Customer Relationship
Management system), allowing the Gallery to
link location movement data with their personal
profiles to derive personalised insights.

enjoyable parts of the task, yet take up around
80 per cent of their time (Press 2016). To add
rigour to Gallery’s insights, the aspiration is to
utilise both iBeacon and Wifi location data to
compensate for shortfalls in the accuracy of
either data source. Further validation could be
made by comparing against ticket transactions
for specific time periods.
Fig. 10 shows the Gallery’s experiments
with various ways to visualise visitor flow
using log files from the buildings’ Wifi Access
Points (AP). As Leong pointed out, in our
age of instant gratification, there needs to be
an understanding of the challenges behind
the scenes. Some of the learning points were
quite similar to our iBeacon deployment,
including how a) Wifi signal is subject to AP
placement within physical space layout, where
line of sight often overcomes proximity, b) Wifi
systems vary in ability to “handover” device
connections accurately from one AP to another.

While data visualisation appears fun and
interesting, Mr Leong Yeng Wai, a Masters
Student at Hyper Island Singapore, shared
that all of this rests critically on the reliability
and validity of the data source. A Forbes
Magazine survey found that for data scientists,
data preparation and cleansing are the least

Fig 10. Dwell time and edge bundling visualisation, 2016.
Image courtesy of Mr. Leong Yeng Wai.
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Fig 11. Questions answered by research methods across the landscape, by Christian Rohrer.
Taken from Christian Rohrer, 12 Oct 2014, “When to use Which User-Experience Research Methods,”
https://www.nngroup.com/articles/which-ux-research-methods/.

The bottom line is that anyone who develops
or critiques analytics insights should do so with
an understanding of the challenges which are
inherent to each data source.

Insight. Decision. Action.
In sharing the data analytics journey of
the National Gallery Singapore, this paper
has covered:

Knowing the What, Understanding the Why
1. Setting up of data analytics approach,
based on an organisation’s readiness level.

Data alone is rarely enough to call for action,
as well-researched storytelling is needed for an
audience to rationalise and connect new insights.
While data analytics derives insights from largescale quantitative trends (the What), this could be
validated through context by understanding the
motivations (the Why) behind these behaviours,
which could be derived through the qualitative
methods of surveys, interviews, focus group
discussions, and insight communities. Planning
for resource allocation towards this helps ensure
a holistic perspective of new insights. Christian
Rohrer (PhD), Vice President of Design, Research
and Enterprise Services at Capital One, developed
a succinct chart to explain when to apply each type
of research method, as shown in Fig. 11.

2. Design of visitor interactive touchpoints,
incorporating performance data tracking.
3. Reliability and validity of data, through
diversity of data sources.
4. Storytelling of insights, through qualitative
research methods.
The fifth and final step involves work
culture, and is what McKinsey partners call
“Adoption”. This reflects how companies must
embed analytics in operating models of realworld processes and day-to-day work flows.
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While organisations can amass more data
than ever, deriving meaningful insights from
data, and deciding with clear action, is easier
said than done. A McKinsey global survey
on the topic showed that most executive
leaders expect their analytics activities to
have a positive impact on company. Yet, to
date, respondents report mixed success in
meeting their analytics objectives. The reason
is not due to a lack of strategy or tools,
but the a) lack of leadership support and
communication, b) ill-fitting organisational
structures, and c) trouble finding -- and
retaining -- the right people for the job (Sept
2015, n = 519) (Brown and Gottlieb 2016).

sufficient longitudinal data to work with.
Managing risk with a small team of two, the
idea is for management to determine if this
initiative works with a viable roadmap, before
further investment is made into the team.
Currently, as an operating procedure, the
analytics team works collaboratively with key
divisions (e.g., Marketing, Visitor Experience,
Strategic Development) to develop and share
insights which would typically be leveraged
across the organisation. Broader insights are
shared at our regular meeting platforms such as
our weekly operations, exhibition coordination,
or management committee meetings. More
specific insights are shared directly with
relevant divisions. As an example of turning
information into action, data from observed
visitor traffic flows inform curators about
responsive exhibition design, contribute ideas
about potential merchandising opportunities
to business development leads, and enable the
visitor services team to strategically deploy front
of house staff. Moving forward, most efficient
organisations have their divisional staff trained
with data visualisation tools (e.g., Tableau, Qlik)
so they can “self-serve” by seeking answers to
their own questions.

To address a) leadership and communication,
the analytics team of two directly reports to the
CEO, as well as the Museum Director, and more
recently, is supported by the Chief Marketing
Officer (CMO), who is a major proponent in
adopting insights about visitors to enhance the
Gallery’s marketing campaigns. Championing
an internal campaign to “Know Your Visitor”, the
CMO helps drive collaboration across the institution
with the aim of educating, gaining buy-in, and
enhancing divisional performance through the
adoption of meaningful analytical insights.
To address b) ill-fitting organisation
structure, the analytics team (a role within
Co:Lab X – an innovation lab for the Gallery)
is positioned as a lean, cross divisional unit
working between key divisions with direct
reporting to the top. As an experiment in
work culture, Co:Lab is short for Collaborative
Laboratory, which highlights the organic nature
of the team, with the ability to co-opt ad-hoc
members from relevant divisions, depending on
the specific task at hand.

For the Gallery, measured investments
have been made into the analytics effort, and
while it is exciting to see this venture grow, the
most important takeaway is how it remains as
an incredible learning journey for everyone.
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The emergence of digital and future
technology in cultural spaces has created
both an interesting challenge as well as
an opportunity for museums and cultural
institutions. Museums reside in the space
where the historical and the contemporary
converge. As custodians of a national
collection, we aim to collect and conserve
objects that are of significance, and that are
reflective of a particular period or phase in a
nation’s collective history. Just as importantly,
we have a mandate to bring to public awareness
the relevance of the collection, in addition to
the act of collecting. In both of these roles,
we are now confronted with developments in
digital and new media that necessitate an open
and honest study of their impact on us.

Many Audiences, Multiple Connections
In celebration of the Golden Jubilee
anniversary of Singapore’s independence in
2015, the National Museum of Singapore
embarked on a revamp of its permanent
galleries, with the intention of updating the
historical narrative, particularly of the postindependence period. The scope of the revamp
included the former Singapore History Gallery,
and what used to be the Living Galleries. These
two gallery spaces were physically disconnected
from each other, but had common threads in
their narratives that needed to be connected
and coherent.
It was evident from the start of the project
that in the decade since the permanent galleries
were opened to the public, audience behaviour
and expectations had changed. When the
Singapore History Gallery and the Living
Galleries were developed in 2006, digital mobile
technology and social media were in their
infancy. Information and knowledge capture
was the main motive for visitors to come to the
museum – to learn about history, to pick up new
knowledge, and to view objects and artefacts
of interest. While these motivators have not
changed, the expectations certainly have.

This paper expands on the National
Museum of Singapore’s use of digital media
as part of the latest revamp of our permanent
galleries, and specifically elaborates on how
audience experience was a core consideration
in such an undertaking. It also explores how
we employed technology in carefully calibrated
interventions to enhance the visitors’ focus on
the objects, collections, and narrative.
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In a manner of speaking, museums
now find themselves competing against
the inexhaustible capacity of the internet
in delivering knowledge and information.
With the internet at one’s fingertips, and
the proliferation of social media as not just
a tool but a way of life, the museum visit
becomes not so much about merely accessing
information, but about accessing the layers
beyond that. Visitors to the museum today
have an inherent need to engage with context
and perspectives, and the desire to not just
listen to stories, but to also experience them.

Where the earlier incarnation of the
Singapore History Gallery had guided the
visitor experience entirely via an audio
companion device, it presented a quandary
for the museum as the experience became
very much a solitary one. This was acceptable
and even preferred back when museumgoing was conceived as a very scholarly and
academic activity, where the objective was
to learn and be educated in a subject matter.
While that is still central to what the museum
does, there are also other objectives that the
traditionalist approach does not consider.

The challenge for the National Museum
of Singapore is then to deliver a museum
experience that is able to connect not just
with our traditional audiences, but to also
find common ground in how we engage with
a new generation of visitors. The balance of
scholarship and experience is often perceived
as a tricky one to manage. Increasingly, for
museums to reach out effectively to our
audiences, it is necessary to be able to connect
not just cognitively with a select audience, but
to allow multiple connections to be made at
different levels. In approaching this issue, our
fundamental belief is that one does not come at
the expense of the other.

In understanding this, a deliberate strategy
that we adopted for the 2015 revamp was
to reconsider the impact that digital media
and technological developments have had on
society at large, and in so doing, approach the
considered use of such digital media to aid the
visitors’ understanding of the narrative in a
way that the object, in itself, may not be able
to. We also recognised that the experience of
museum-going has shifted from a personal
one to a social activity, and aimed to bring our
visitors through a range of emotions that can
start from moments of quiet self-reflection and
culminate in passionate exchanges of stories
and memories.

A Museum that is Relevant to the Times

Experience our Stories

The National Museum of Singapore
celebrates its 130th anniversary in 2017, and
has had a rich and vibrant history that predates
the formation of our nation. Throughout this
varied institutional history, we have undergone
many changes, but each iteration has essentially
aimed to create relevance to its time and
context through the scholarship, research,
collection, and presentation of objects. What
has subtly shifted is the means by which this
is done – how are we creating that relevance
and connection not only with our mission, but
with our audiences? A museum is not only a
custodian of a collection, but a custodian of a
collection for a purpose.

Digital and future technology can be seen
as tools to enhance learning and understanding
of objects and collections. We sought to do
this by introducing digital projections and
interactive technology to facilitate our visitors’
journey through the galleries, and at the same
time, ensuring that the object remains central
in this process. In essence, present and future
technology present an opportunity for museums
to create greater depth of understanding and
perception of the object and the collection.
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The introduction of digital interventions
was thus carefully considered, with the approach
that such enhancements should serve the
purpose of adding layers, texture and content,
but not to lead and overwhelm the experience.
Effort was taken to ensure that visitors from
tech-savvy millennials to 80-year-old veterans
have a choice as to how much additional
information they wish to access and how they
choose to experience our stories.

and sometimes overwhelming narrative of
our seven hundred years of history, to a
personal and directly relatable exchange. This
approach encourages visitors to connect with
the stories that they encounter, promotes the
exchange of stories among visitors, and –
hopefully – the curiosity to delve deeper into
their own personal and family experiences.
In this revamp, we leveraged on digital media
to provoke discussions and encourage our
visitors to continue the museum experience
even after they leave the building.

The introduction of the digital “timeline
kiosks” serves this purpose, where additional
content is made available at strategic points
throughout the gallery to help visitors make
connections between historical events and
their experience of the gallery. To this
effect, we also worked with the Singapore
Memory Project to incorporate personal
memories captured in video and audio at
the various multimedia kiosks. In these
instances, technology and digital media were
used to lead visitors away from the larger

Digital as a contemporary “language”
is also an interesting aspect to be explored,
particularly in the “modern” Singapore section
of the gallery, where the presentation of recent
history is often problematic as history is still
being written and narratives are constantly being
updated as and when new information presents
itself. We thus chose to incorporate GoHead/
GoStan: Panorama Singapura, a digital artwork
by local contemporary artists Brandon Tay and

GoHead/GoStan: Panorama Singapura (2015).
Image courtesy of the National Museum of Singapore, National Heritage Board.
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Safuan Johari, to provide a connection with the
past through a perspective of the present. While
the common axiom states that the past informs
the present, we have also chosen to allow the
present to inform our understanding of the
past – a bold and unconventional approach for
any history-based museum.

Breathing New Life into a Collection
As society continues to change, we have
to consider how the museum can still remain
relevant over the next 50 years and more. For
a museum of collections, a principal issue that
we must address is the challenge of collections
and collecting – what do we collect, and how can
we best present what we have collected? On
this basis, the object – and by extension, the
collection – is always central and forms the basis
of any strategy or approach. But at the same
time, technology also presents a conundrum for
museums of collections, as it leads to the issue
of technology potentially rendering collections
as obsolete. Three-dimensional (3D) hyperrealistic modelling, 3D printing, augmented and
enhanced reality are all technologies that have
wonderful possibilities, but also potentially
threaten the perception of an object’s value.
If one can learn more about an object or
collection from an immersive augmented reality
experience, what incremental value is there in

In seeking to extend the relevance of the
museum beyond its walls, we also encourage
our visitors to leave behind an imprint,
memory, or thought in the last section of the
gallery through our “Global City” interactive.
This wide-angled digital projection that visitors
encounter before they leave the Singapore
History Gallery presents real-time “live” data
of current-day reality and developments. These
thoughts and memories will be compiled and represented as a living, growing pool of collective
reflections and experiences. This intersection
between big data and personal reflections will
provide yet another interesting counterpoint in
the understanding of our shared history.

“Global City” Interactive (2015).
Image courtesy of the National Museum of Singapore, National Heritage Board.
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Story of the Forest (2016).
Image courtesy of the National Museum of Singapore, National Heritage Board.

visitors viewing the real object, which is often
encased and made unapproachable, ironically
by the very demands necessary to preserve and
conserve the object for perpetuity?

and in Story of the Forest in the form of a digital
artwork, as well as in a tactile analogue-driven
interactive exhibit, Second Nature. This clearly
places the collection in the forefront, and the
various forms of presentation, be it digital
or otherwise, allow us to reach audiences in
ways not limited by the physical objects alone.
This approach also informs the other digital
interventions within our permanent galleries,
where the collection remains the key focus.

Our exploration of this idea of breathing
new life into a collection can most evidently be
seen from the installation, Story of the Forest, that
the museum worked on with multidisciplinary
digital art collective, teamLab, to re-present
our treasured two hundred year-old William
Farquhar Collection of Natural History
Drawings. For conservation and practical
reasons, the original collection is displayed under
strict conditions that limit its presentation and
potential to connect with audiences at different
levels. The aim of using digital immersive
technology to create an artistic re-presentation
of the collection was to highlight and create
greater awareness of this prized collection,
rather than to supplant it. The actual collection
is displayed in the Goh Seng Choo Gallery,

Digital and the Object
A broader consideration that museums face
regarding digital technology and objects is how
to collect digital and virtual “objects”. Digital
photography, social media, emails, e-transactions,
e-currency, and even digital games – things that
collecting institutions have traditionally collected
in the form of letters, prints, paper, and traditional
games – present a challenge in how “objects”
are defined, and critically, how museums and
63

Digital Technology and the Museum Experience: A Case Study of the National Museum Singapore

Goh Seng Choo Gallery (2015).
Image courtesy of the National Museum of Singapore, National Heritage Board.

Second Nature (2016).
Image courtesy of the National Museum of Singapore, National Heritage Board.
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Gallery10 (2017).
Image courtesy of the National Museum of Singapore, National Heritage Board.

institutions should collect and preserve memories
and history that are increasingly transacted in
today’s new media space.

as a museum is to identify how we can harness
these new developments and remain relevant
for future generations to come.

This is a challenge that we have to meet and
plan for ahead of time, lest we be very quickly
left behind. The National Museum of Singapore
has thus opened Gallery10, a new space
dedicated to the presentation of digital works.
This experimental space allows us to familiarise
ourselves with the medium, and to explore the
intricacies of dealing with new media and digital
forms. It also allows the museum to explore a
balance between the tangible and intangible,
the real and virtual, and most importantly, to
work with people and partners who straddle
both forms on a daily basis. In today’s world,
the digital is the object, and the impetus for us

Conclusion
In addressing the various challenges that
digital technology brings to our reality, it is our
belief that such technology does not work in
opposition to what we advocate. Instead, it
is both necessary and natural as technology
progresses and new forms take precedence over
old methods. Each institution and museum will
need to identify its core purpose, and to come to
terms with how, rather than if, digital technology
has a role to play in the future. Cultural spaces
have always exhibited confidence in challenging
notions of permanence, and will undoubtedly
be well-equipped to embrace this shift in our
understanding of the digital and the object.
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The National Collection

Singapore as well as to serve as the custodian
of Singapore’s heritage (National Heritage
Board 2008, 5-6).

Cultural heritage is an important capital for a
society. This is because “culture and arts benefit
society in many ways …. They give a nation its
unique character and provide the much needed
social bond to hold its people together. They add
to the vitality of a city, and enhance the quality of
life” (Advisory Council on Culture and the Arts
1989, 2). Heritage and culture have been playing
an increasingly important role in Singapore’s
nation building.

Under the NHB Act (Chapter 196A), NHB
is empowered as the owner and custodian of the
state heritage materials collections, collectively
known as the “National Collection”, and “to
collect, classify, preserve and display objects
and records relevant to its functions”. These
functions, as stated under the NHB Act,
include the functions “to explore and present
the heritage and nationhood of the people
of Singapore in the context of their ancestral
cultures, their links with South-East Asia,
Asia and the world through the collection,
preservation, interpretation and display of
objects and records”, “to promote public
awareness, appreciation and understanding
of the arts, culture and heritage”, and “to
record, preserve and disseminate the history of
Singapore” (Attorney General’s Office, 2015).

Singapore’s independence in 1965 marked the
beginning of a Singaporean nationalism and the
evolution of a unique Singaporean identity. The
first museum in Singapore, the Raffles Museum
and Library established by the British in 1887,
was renamed in 1960 as the National Museum
and positioned to be a social history museum
(Liu 1987). On 1 August 1993, arising from the
recommendations of the Advisory Council on
Culture and the Arts (ACCA), chaired by then
second Deputy Prime Minister, Mr Ong Teng
Cheong, the National Heritage Board (NHB)
was established as a statutory board to
oversee museum and heritage development in

The National Collection stands in excess
of 220,000 artefacts/ artworks as at end 2015.
A strong collection enables museums to build
displays and exhibitions that educate, make
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citizens proud of their heritage, and cultivate
creativity. Museums without collections are
merely exhibition halls. Collections are critical
to the functioning of publicly-funded museums.
The National Collection helps the museums
serve the following non-exhaustive purposes:

iconic images contributing to national
pride and identity over time (Ashworth
1994). Consequently, the national museums’
collection mandate has enabled a process
of search for worthy heritage materials for
accessioning into the National Collection,
thereby creating a sustainable pathway for
Singapore’s heritage materials to be preserved
and conserved.

One: to provide public good. Strong collections
enable museums to build properly researched
exhibitions that achieve the public goals of
education as well as raise cultural appreciation
and knowledge of national art development
and ancestral heritage. The “one and only
purpose of collections is the achievement of
public good, now and in the future” (Anderson
2015, 15).

The National Collection has been well-utilised
to-date (National Heritage Board 2015, 14-27).
The National Collection is not an end in itself. It
is meant to serve larger purposes, including public
education, inspiration and enjoyment.
Going Digital

Two: to tell the national story. The National
Collection enables the articulation of Singapore’s
national story. It tells of Singapore’s history,
shows its links with ancestral civilisations and
the region, charts its journeys and documents its
success. The National Collection gives tangible
evidence of Singapore’s rich, multi-cultural
heritage as a trading centre, and a creative hub.

Beyond the physical display at our National
Museums, Heritage Institutions, the National
Gallery Singapore, the Singapore Art Museum
and the Singapore Tyler Print Institute, which
remains a relevant and critical aspect, digitising
the collections and making them readily
available for public consumption is an equally
compelling and important aspect of deriving
value from the National Collection. The
impetus for digitisation appears to be relentless
and multifarious:

Three: to strengthen national identity. The National
Collection helps to build a national identity, which
rests on the premise “to respect other races and
religions, to care for others, and to understand the
history and culture of Singapore” (Yong 2016).
The National Collection is a key tool used to
support the mission of NHB that our National
Museums can draw upon to tell the Singapore
story (National Heritage Board 2015, 13). This
supports the need to deepen national identity in
an increasingly volatile world by weaving “tighter
relationships” amongst the communities so as
to sustain “ethnic and religious harmony” (Sim
2016).

Recognise the reality of a changed world.
Going digital is inexorable: digital and
social media are revolutionising the way
people consume information and shaping
lifestyles. The digital world is changing at
a bewildering speed and its citizens are
changing along with it. The proliferation
of high-speed internet connections and
mobile internet connectivity, as well as
waves of new technologies and online
services, has radically changed the web
experiences for all in the past few years,
particularly with the push for the concept
of a semantic web, as coined by BernersLee, et al. (2001).

Four: to create touch-points. The National
Collection helps to establish our national
museums as key engagement touch-points
for Singaporeans to strengthen their sense of
belonging, rootedness and national identity.
Works of art and artefacts can and do become
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Capitalise on the undeniable benefits. The
versatility of the social media has
transformed once passive audiences
into authors, editors, writers, columnists,
photojournalists, and publishers. Smart
and mobile hardware has heralded
a new pattern of behaviour where
people are constantly connected to the
web wherever they are. These digital
consumers expect websites and content
to be interactive platforms. Digitising
the National Collection and making
it available through digital platforms
will increase public understanding and
enjoyment. It will make the National
Collection more accessible (digitally)
than ever before, thereby allowing the
collections to be enjoyed more widely.

of suitable exhibition theme at the
moment, etc. With digitisation, these
objects will be available to the public
therefore realising the value of the
collection – to be enjoyed.
Secondly, reach out to wider and new audiences
to achieve the educational and enjoyment
purposes of the National Collection. The
wider and new audiences include local
and overseas audiences. This increased
reach is possible because digitisation
allows the content to be available almost
anytime and anywhere. Furthermore,
digital experience complements and
simulates the physical experience
of a museum visit. This is because
digitisation with proper cataloguing
enables dynamic searches through nonlinear associations to offer new and
interactive digital experiences to users.

However, digitisation of the National
Collection is a long and involved journey.
The process required is multifaceted, the task
elements involved are labour-intensive and
time-consuming, and the new capabilities
required have to be invested in and developed.
More significantly, the retrospective digitisation
of the sizable National Collection will be a
major undertaking that requires a long time,
much effort and lots of resources. Why then
would one embark on the digitisation of the
National Collection? Despite the impetus of
a changed world and persuasive benefits in
going digital, one must be clear as to how the
heavy investment in digitisation is justified.
The reasons for NHB in digitising the National
Collection are to:

Thirdly, derive higher productivity. One
productivity benefit of digitisation
is that it creates the ability for more
than one person to access the images
and records from anywhere thereby
removing bottlenecks of physical access.
It allows collaboration and work to take
place despite geographical distances.
Asynchronous work processes could
happen: in other words, members of a
team need not be available at the same
time to work on the same project. There is
also easier and more effective retrievable
experience through classification and
indexing of the digital contents.

Firstly, leverage digital technologies to harness
the inherent value of the National Collection.
As part of a digitisation effort, highresolution images will be made available
instead of hardcopy photographs.
These high fidelity images allow closeup study and appreciation. Many of the
objects in the National Collection might
not be exhibited for many reasons, for
example, fragility, light-sensitivity, lack

Fourthly, allow better preservation of
valuable collection information. Even
though the digital format will undergo
technological upgrades and disruptions
from innovations, the migration
from one digital format to another
is possible. Mass migration of digital
formats is within reasonable means and
relatively fast. As digital storage cost
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has drastically decreased over the years,
digitisation has become an attractive
option. On the other hand, hardcopy
records occupy huge storage spaces
and require proper storage management
to prevent pest and mould infestation.
Furthermore, over time, the papers will
structurally deteriorate as well as suffer
foxing problems.

is in stock-taking. For example, the annual six to
eight-month long stock-take exercises would be
near impossible without the MCS to generate
the stocktake list. In terms of improvement to
exhibition planning, for example, curators could
do first-cut exhibition planning by viewing the
photographs in the MCS as opposed to having
to travel to the stores located about a half an
hour’s drive from the city to look at the objects.

Digitisation Journey

The year 2013 marked an important
milestone in NHB’s digitisation journey when
its Digital Engagement Framework was rolled
out. The framework supports the vision of
inculcating a cultured and gracious people, at
home with Singapore’s heritage, and proud
of our Singaporean identity, by bringing the
National Collection and our heritage resources
to everyone, everywhere and everyday
through the digital arena. Its overarching goal
is in making Singapore heritage accessible,
explorable and enjoyable through the digital
means. It aims to facilitate public access and
use of the National Collection and the NHB
heritage resources for research, education
and enjoyment. As part of this framework,
NHB has embarked on an extensive ongoing
exercise to digitise the heritage assets so
that more of the content is made digitally
accessible, and to create descriptive metadata for the National Collection so as to
enable greater and more sophisticated digital
utilisation. This next phase of the digitisation
exercise comprises three key components:

Digitisation of the National Collection is
spearheaded by Heritage Conservation Centre
(HCC), an institution of NHB. HCC formally
embarked on efforts to digitise the National
Collection in the early 2000s with the migration
from analogue to digital photography and
the recording of heritage objects in digital
format with an accompanying dedicated digital
depository. While there were various attempts
at digitisation earlier, such as digital scanning
of old photographs and slides, the watershed
collections digitisation effort in HCC was the
introduction of CUMULUS, a Digital Assets
Management system, in 2002.
In 2005, the Museum Collections System
(MCS), an NHB-wide collections information
management system using customised
commercial software – MuseumPlus, was
introduced. This further contributed to NHB’s
efforts to digitise the National Collection. The
MCS provided a means for NHB to create an
online portal, the Singapore Collection Online
(SGCOOL), to share the increasingly digitised
records of the National Collection. The
SGCOOL project in 2007 further enhanced
NHB’s digital offerings by incorporating
label texts to each digital record. All these
efforts have allowed NHB to enjoy greater
work efficiency in the areas of collections
management and exhibition planning, and more
importantly, to increase public access to the
National Collection through SGCOOL. The
process efficiencies mentioned are widespread
for collections management. One such benefit

One: enhancing digital photography capability.
This is to increase the image resolution of
the visual images. Specifically, the small
format photography capability has been
upgraded from the maximum resolution of
12.1 effective megapixels to 36.3 effective
megapixels. The enhancement involves
evaluating the latest digital photography
technology as well as the associate system
upgrades required, and factoring in the
resultant digital storage implications due to
the larger file sizes.
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Two: developing new cataloguing capability.
This is for cataloguing and tagging
individual records and resources with
controlled vocabularies according to relevant
taxonomies. Cataloguing is the structured
process of organising information about
cultural heritage materials, which involves
metadata creation, subject description,
taxonomical classification, and authoritative
control of vocabularies for resource
description and access.

Collection cataloguing principally involves:
one, establishing a collections database
structure or data schema that is compliant
with international standards and references,
for example, ICOM-CC’s CIDOC Conceptual
Reference Model (CRM), UK’s SPECTRUM,
Library of Congress Authorities (LCA), Getty’s
Art and Architecture Thesaurus (AAT) and
Getty’s Categories for the Description of Works
of Art (CDWA), Codes for the Representation
of Names of Languages – Part 3 (ISO 839-3)

Enhancing digital photography capability, 2016.
Image courtesy of Heritage Conservation Centre.

Developing the new cataloguing capability, 2016.
Image courtesy of Heritage Conservation Centre.
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TYPE

NAME

ROLE

Metadata Schema/
Model
(Data Structure
Standards - Fields
and Record
Structure)

Getty’s Categories of
Description for Works
of Art (CDWA)

Provides a framework/model/record structure
with fields (elements) for describing our
National Collection.

Metadata Value
Standards
(or Vocabulary
Standards)

Getty’s Art and
Architecture Thesaurus
(AAT)

Used as standard by NHB to assign controlled
vocabularies for object type, subject terms,
material, technique, events, etc.

Library of Congress
Name Authorities

Used as standards by NHB to assign controlled
vocabularies for names of persons and place.

International
Standards
(For formats and
classifications)

ISO 8601
ISO 639-3

Date format
Language classification

Data Content
Standards
(Ontology model)

CIDOC
Conceptual Reference
Model

Provides definitions and a formal structure for
describing the implicit and explicit concepts
and relationships used in cultural heritage
documentation.

Table 1: Description of Tools and References Used for Cataloguing
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Strengthening of
processes

•
•
•
•
•
•
•

Discoverability

•
•
•

•

Accountability

Value for money

•
•

Streamlined information capture during acquisition process
One system for acquisition-related information
Revamped conservation module to align conservation process
across the sections incorporating exhibition and loan workflows to
streamline processes throughout NHB
Capturing information generated for exhibition including general
information and artefact write-ups
System reminders for submission of exhibition lists at different
milestones
Track usage and location of loan items
Notifications can be set to remind users of loan expiry dates

Key discovery fields such as artist, geographical association, etc.,
can now be controlled by a pre-defined list
Additional fields included
Cataloguing fields will be linked to established thesauri, both
international and local
- Getty Institute – Art and Architectural Thesaurus (AAT)
- Library of Congress – Name Authority (LCNA)
- National Library Board – Taxonomy and Thesaurus Editor (TTE)
Ability to create NHB local terms to enhance discoverability by
local users

•

Changes in all fields will be captured by audit logs
Ability to capture National Collection location information when
it is not in HCC
Investigate changes made through audit module

•

Ability to exchange information in XML

Table 2. Benefits from upgrading collection database software
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and Data Elements and Interchange Formats
(ISO 8601); and two, creating a management
system to handle the workload of cataloguing
new acquisitions and retrospective cataloguing
of existing collections. See Table 1 for a
description of these tools and references.

Scoping the project
Given the substantial size of the National
Collection, the digitisation work scope
is understandably huge. Recognising the
constraints of limited time, finite resources and
minimal acceptable professional standards to
uphold for doing a good enough job, necessary
trade-offs have to be made between the desire
to work on the whole National Collection
and the necessity of operating within realistic
constraints. Taking into consideration that
the initial stage of the project will include
developing the digitisation capability, a
reasonable target of 8,000 artefacts to be
digitised over three Financial Years (FYs), from
FY2014 to FY2016, was set.

The major processes of cataloguing
work are: descriptive cataloguing, subject
cataloguing
and
metadata
creation.
Noticeably, metadata creation creates
descriptive metadata that permits vast
databases to be efficiently and effectively
searched and queried. Metadata is structured
information that describes, explains, locates,
or otherwise makes it easier to retrieve, use,
or manage an information resource; metadata
is often called data about data (National
Information Standards Organization 2014).
These will drive us towards the vision
of semantic web where web content will
be guided by meaning, its semantics, and
eventually be understandable by both humans
and computers. The new metadata engenders
many interesting and exciting digital offerings
such as associative search, dynamic search
and linked data.

Balancing developmental work with operations
The digitisation project has to compete with
other developmental projects and the heavy
operational commitments for management’s
attention and staff ’s commitment. In this
perennial situation of too-much-work-andnot-enough-people, it is vital to do deliberate
fine balancing of prioritised workloads and
taking strategic steps to improve the manpower
constraint. Fine balancing requires all facts
and relevant requirements to be considered,
agreement on prioritisation to be reached and
hard decisions to be made. Prioritisation to stay
focused on what’s important at each point in
time is essential. Where required, timelines and
schedules have to be relaxed to allow more time
to work things through. This also requires an
evolutionary approach that accepts incremental
improvements to suit a changing resource
situation and allows the desired path to be
revealed. Such an approach implicitly recognises
the importance of group dynamics and selforganisation for continual improvement. An
organisational culture of trust has to exist to
undergird this approach.

Three: upgrading the collections database software.
This is to upgrade the dated MCS from a
client server-based software system, that is, the
MuseumPlus, with linear search and basic web
interfaces to a new web-based system which will
have the ability to allow for smoother integration
with other web applications and databases.
Challenges
In most multi-year large-scale projects,
inevitably, there are challenges – big and
small – that have to be handled. The current
project to digitise the National Collection is no
exception. The key challenges are summarised
in subsequent paragraphs.
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Taking risks in pushing boundaries

as handling access requirements of corporatised
entities, namely, the Singapore Art Museum and
the National Gallery of Singapore, who need to
use the National Collection. Some of these are
tedious issues that require much clarification,
discussion, and follow-up actions. Recognising
such developmental requirements upfront is
important as resources have to be factored,
timelines need margins for buffer and
expectations have to be managed.

Even with a vastly scaled down scope,
digitisation of the National Collection is still
a difficult multi-year project. Since this phase
of digitalisation is to significantly improve
our digital offering, new technologies are
to be incorporated to stay abreast of users’
expectations, and new values have to be created
to enhance their experience. New knowledge
in cataloguing for example has to be acquired,
synthesised and applied. Sufficient lead time
has to be catered in the project as there are
unknowns in these capability development
works. There is also strong need for progressive
planning and calibration as the situation
becomes clearer over time. Since the project has
to be undertaken with the given headcounts,
pushing the productivity boundary has to be
done in order to squeeze out needed bandwidth
to manage and implement this project.
Clearly, there are many risks in undertaking
new capability development and pushing for
higher productivity. Staff involvement and
commitment to the project objectives are
therefore important.

Opportunities
Despite the challenges, there are great
opportunities that the National Collection
digitisation project offers which makes the
whole investment and enterprise worth-while.
Remaining relevant to a changed world
As the world has been changing at a
fast pace, especially computing technologies
that follow the accelerating pace of Moore’s
law, digitising the National Collection
is therefore crucial as it gives NHB the
wherewithal to engage an inexorably
digitised society. This is necessary because
it is the responsibility of an incumbent to
ensure that National Collection remains
relevant to a changed world. Digitisation of
the National Collection effectively enriches
our ability to transmit the messages about
the history of Singapore, the story of our
pluralistic culture, the narrative of our
national identity and the extensive links and
connections to the region and the world.

Handling discovered issues along the way
Given the inherent legacy issues of the
National Collection, which was inherited from
the British and accumulated over the years
by different museums since independence,
verifying old records and reconciling inevitable
discrepancies are expected operational
challenges of the project. Such issues surface
throughout the project. Suitable and timely
responses are required which in turn demand
management attention and the allocation of
limited HCC manpower to conduct investigation
and implement approved corrections. Beyond
operational issues, there are also other
challenges like meeting the more stringent
government internet security requirements,
data exchange and interface issues between
the RFID tagging software and the upgraded
National Collection Database software, as well

Making a difference to substantially enhance
the digital assets
There is much that could be done to
significantly improve our digital offerings; some
are attractive, some are essential and some are
pivotal. Deciding on what to prioritise and
include is therefore important. It is sensible to
focus attention in developing those essential
and key enabling capabilities so that future
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improvements could be leveraged upon.
Acquiring the capability for capturing highresolution digital images and upgrading the
database depository platform to one that is
based on web-based technology are essential.
Developing the new capability of collection
cataloguing is significant as it enables many
digitally savvy functions to be performed.
Collection cataloguing is an intensive activity that
has to be performed upstream, that is, as part of
the process of accessioning. Accessioning is the
process of registering and bringing on board
a new artefact into the National Collection.
Hence, developing the collections cataloguing
capability and commencing the process of
cataloguing of the National Collection allow
enhancement to our digital assets to be made
available as soon as possible.

Learning opportunity

Harnessing greater value from the national
collection

Conclusion

A lot of learning is required in the
digitisation journey. The learning curve is steep
and sufficient time has to be set aside for the
organisation to become digital-aware and
eventually digital-savvy. It is a gradual process
for deep learning and cultural embedding and
therefore has to start early. The individuals and
the organisation have to learn and improve for
the future; from learning more about heritage
collection database design and operations (e.g.,
CIDOC CRM, CDWA, LCA, Getty’s AAT
and CDWA) to 3D scanning – the next thing
in image digitisation for HCC. There is much
opportunity to be seized for being plugged into
the new mode of information consumption
and entertainment, such as augmented reality.
We have to be on it and be ready.

Digitisation of the National Collection
is about seizing opportunity, identifying the
right technology, making the investment
and giving time for the process to reach
fruition. More importantly, the success factor
for such a complex project is invariably
about the people. Our people must own the
vision and the goal. They have to be trained
and enabled. An empowered approach
requires more time and is slightly messier in
implementation but the payoffs in terms of
more effective responses by our people in the
organisation are well worth the investment.
NHB’s digitisation is ongoing. The effort
shall multiply the value and enjoyment of
the National Collection. Invariably, there are
challenges along the way but the digitisation
journey has offered valuable opportunities to
all involved and opened up the digital frontier.

Digitisation opens up the incredible
opportunity for the National Collection to be
enjoyed by a larger audience. This includes
reaching those who would not have visited
the museum, thereby unleashing greater value
from the National Collection. Going digital
and reaching new audiences in the cyber space
will create new functionalities through new
platforms (such as “like” and “share” functions
in social media) and likely give rise to the
exciting possibility of generating new content.
Already, the digitised contents of the National
Collection are made available in the National
Library Board’s OneSearch portal and the
National Heritage Board’s Root.sg portal.
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In this short article, we present the
past, current, and potential future trends in
digital technologies for the documentation
and conservation of primarily built cultural
heritage. The opportunities offered by digital
media from 3D scanning to 3D visualisation
and, as of late, 3D manufacturing may allow
the reproduction of physical cultural artefacts
which may transform the way we educate in
academia, perform conservation in practice,
and engage the general public as a whole.

the abstract, as with technological development
for its own sake, as well as in a more applied
manner, revisiting and addressing problems
within domains of human activity that may
benefit from this new capability.
Our backgrounds overlap the domains
of architectural computing and architectural
history, theory, and culture. The common
ground of our joint research work is in the
documentation of built heritage by developing
specialised computer software applications
and deploying digital technologies such as 3D
scanning and printing (Fig. 1). What if the cost
of 3D production – from data acquisition, digital
processing, and printing – is a mere fraction
of what it is today? What if advancements
in 3D printing composite material reached
parity or exceeded the performance of
current building materials? How can digital
technologies improve the process of historical
documentation and conservation of built
heritage from the perspective of professional
experts? How can they inform the processes
of educating prospective design students in
architectural history, theory, and culture? How
can these technologies enable general audiences
to interact with heritage assets across the red
tape and blue screen?

We are currently transitioning into a
new era of technological advancement in
information technologies. Early struggles to
adapt and integrate traditional computing –
that is, a person in front of a computer – in
academia, practice, and everyday life have largely
been overcome. Norman (1998) predicted the
emergence of the “Invisible Computer”, what
is now known as the “Internet of Things”.
Fundamental concepts such as autonomous
decision making machines, artificial intelligence,
and deep learning; the abundance of sensory
data and processing that only fast number
processing machines could handle – what we
now call big data – were all seeded decades ago.
We are once again entering exciting new times
for research and design in technology both in
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Fig 1. Real scale reproduction of the dragon wall once found at the Yueh Hai Ching
Temple in Singapore using 3D scanning, 3D modeling, and 3D printing technologies, 2011.
Images courtesy of Digital Heritage Lab.

Information technologies
documentation

in

heritage

of geometric operations within computer
software. While this process, also known as
reverse engineering, is laborious and timeconsuming, it affords the opportunity to
capture not only the appearance of an object,
but also potentially aspects of its design,
fabrication, and assembly logic. For example,
individual components may be semantically
attributed and organised. A notable early
example of digital conservation is the study
of the Sagrada Familia Cathedral by Mark

The predominant approach to the
digital documentation of physical artefacts,
including those of historical or heritage
value, is offered by Computer Aided Design,
Parametric or Associative Geometry, and
Building Information Modelling. Artefacts
are measured using conventional instruments
and reproduced by the sequential application
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Burry (1992) which investigated the tectonic
dimensions, underlying logic, and production
techniques that gave rise to Antoni Gaudí’s
architecture using parametric technologies. A
unique aspect of digital modelling processes,
which otherwise emulate or perhaps carry
forward conventional recording techniques
into the information age, is in their active
fusion of documentation, approximation,
and interpretation.

collection, at least on site, in contrast to conventional
measurement techniques. Nevertheless, postprocessing copious amount of sensory data still
requires significant amount of time investment.
Secondly, the decoupling of semantics: 3D
scanning data, also known as geometric soups of
point and surface fragments, cannot inherently
qualify the artefacts being documented.
Clustering, segregation, and attribution are
separate processes, and the automation of these
processes is a cutting edge research problem for
computer science. A third characteristic of this
new approach to documentation is the deferment
of interpretation, as the reverse engineering,
rationalisation of geometry, and the processes
that gave rise to it take place later. The implication
of this is increased objectivity, accuracy, and
dependability of information. Finally, the ability
to uniformly document artefacts of extremely
high spatial complexity such as works of art
and intricate crafts. Building ornamentations, for
instance, cannot be practically or meaningfully
modelled using constructive geometry methods
unless they were designed and produced as such
in the first place.

The proliferation of 3D scanning and
visualisation technologies in the past two
decades has expanded modes of experiencing
cultural heritage artefacts and places through
media such as synthetic computer imaging
and interactive virtual or augmented reality
systems. Until recently, these technologies
were prohibitive in terms of capital costs for
equipment and the requirements for specialised
computing expertise. Today, however, basic
forms of 3D scanning can be performed with
nothing more than a mobile phone connected
to the internet. What is remarkable about the
process of 3D data acquisition using scanning
equipment is the accuracy and speed with
which it is possible to collect fragments of
information, which in large volumes enable
us to virtually reconstruct the geometry
of the artefact documented. The Digital
Michelangelo Project (Levoy 1992) offers a
pioneering case study, already more than 20
years ago, in deploying 3D scanning for the
documentation of historical artworks. Spectral
imaging and Computer Tomography scanning,
which currently remain quite unreachable for
architectural heritage applications, offer the
possibility to pierce beneath the surface of
physical artefacts and capture their internal
structure and material composition at extremely
high resolutions.

There are two very interesting trends that
result from the aforementioned characteristics:
first of all, the ability to finally document
faithfully what we previously considered
“undrawable” architecture, that is, works of
traditional craftsmanship that were never
designed or fabricated using formalised
processes of modelling, analysis, and
evaluation. Secondly, algorithmic forensics
that follows the availability of large volumes
of precise information coupled with the need
to computationally attribute and organise
this information creates the context for
automated feature extraction, classification,
and pattern recognition. This capability
enables the recognition of affinity between
similar artefacts, as well as the extraction of
tectonic principles. At this point, the approach
will be able to demonstrate its true potential
beyond quantitative technical benefits such as
throughput and resolution.

Digital heritage in the age of big data
A few characteristics differentiate this
new approach to heritage documentation from
conventional methods. Firstly, it speeds up data
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Experiencing heritage beyond visualisation

replicas could also assist in conservation work,
for example by serving as references for the
reproduction and replacement of damaged
building components using traditional craft
methods. Potentially – though this is an area
of application in need of sensitive debate and
nuanced discussion – digitally manufactured
components may be used as direct
replacements in restoration works. While the
notion of substituting building components
today with polymer lookalikes is troubling, the
loss of knowledge in crafts paired with the
rapid development in multi-material printing
technologies may be the only option available,
and therefore warrants consideration.

Technological advances in recording and
processing information have created the area
of virtual heritage (Affleck and Kvan 2005;
Rahaman and Tan 2009). For experts in this
area such as historians and conservators, the
methods and tools developed have eased
processes of documentation and specification
in restoration work; and in education, they
have facilitated the exposition of the history
of architecture and art to students of design.
For general audiences, technological advances
have provided new and unique opportunities
to experience cultural heritage through virtual
and augmented reality applications. While
these are beneficial developments, there are
other potential applications of this technology
in heritage. Just as there may be knowledge
value in uncovering the underlying tectonics
from the process of modeling, there may also
be benefits in the actual process of physically
reconstructing heritage artefacts. Technologies
that were once only affordable for advanced
industrial
manufacturing
and
military
applications are today available for architectural
studies as well as general public use. The
rapidly developing area of digital fabrication
technologies (Schodek et al. 2004; Kolarevic
and Klinger 2008), namely computer numerical
control manufacturing equipment as well as
3D prototyping and printing machines, have
the potential to enrich heritage knowledge by
offering an immediate and tangible experience
of the physical dimensionality and materiality
of heritage.

Digital
fabrication
also
offers
opportunities in education, allowing for
a much more integrated and interactive
approach to the teaching of art and
architectural history. Training people to
document and conserve built heritage and
traditional methods of construction - which
already incorporates extensive fieldwork could be greatly enhanced by the use of 3D
scanning, processing, and printing techniques
spanning from conceptual design to the endproduction. Finally, the ability to experience
the physical and tangible aspects of heritage
assets first-hand affords the general public a
much more direct and powerful experience
compared to purely visual materials such as
books or websites. While notions of place and
authenticity can never be substituted by these
new technologies (Benjamin 1936), there is an
opportunity to enrich and expand the reach of
heritage. If the objective of such engagement
is to raise appreciation of works of cultural
production, perhaps this immediacy is a
positive and effective step forward.

Digital fabrication technologies offer
unique opportunities when applied to heritage.
One such opportunity lies in the reproduction
and archiving of physical replicas. These
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In an increasingly competitive tertiary
educational sector, the Faculty of Arts at
the University of Melbourne has sought to
differentiate itself from other universities
teaching the humanities in Australia by
integrating the University’s vast cultural
collections into the curriculum of its Bachelor
of Arts degree. The University is the custodian
of more than thirty cultural collections. These
collections were acquired for the purposes of
teaching, research, and display, and have allowed
the Faculty of Arts to develop a strong focus
on object-based and experiential learning where
cultural material is at the heart of curriculum
development. The integration of objects into
subjects taught in the Bachelor of Arts is also
supported by technology and on-line platforms
that provide students with an enhanced learning
experience that combines the virtual realm with
the physical.

with an identifiable home, offering them
twenty-four new teaching spaces. These
spaces were designed to allow academics
to adopt a collaborative, interactive, and
discursive approach to their teaching. The
rooms can also be easily reconfigured to
allow for group discussions and group
assessment projects, providing greater peerto-peer learning opportunities. Arts West
also provides students with a number of
study spaces located throughout the building.
Cleverly integrated into the interiors, these
spaces also provide students with a sense of
discoverability as they can seek out and locate
a place for private study.
The Bachelor of Arts degree offers
students more than thirty areas of study.
However, prior to the opening of Arts West,
students undertaking this degree did not have
their “own” building and their lectures and
tutorials were often scattered across the ever
expanding University of Melbourne campus.
Arts West has thus provided students with
their own distinctive facility and, as this paper
will outline, it is a space not only dedicated to
teaching and learning, but also combines the
ideas of a museum and gallery with that of a
site for digital creativity and scholarship.

At the centre of the Faculty’s ability to
implement and deliver object-based learning
is its new purpose-built building – Arts
West – which was established specifically
for the teaching of the Bachelor of Arts
degree. Designed by Melbourne architectural
firms ARM and Architectus, it opened in
July 2016 and has provided Arts students
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The exterior of Arts West, 2016.
Image courtesy of John Gollings.

Of central importance to the delivery of
object-based learning at Arts West is its two
purpose-built object-based learning labs. These
spaces are designed with a number of in-built
display cases that allow objects to be displayed
and retrieved for teaching. The spaces are
modelled on that of a museum and are fully
climate-controlled. Students and academics
using the labs must follow conditions applicable
to a museum. One of the labs is designed with
a lectern and in-built seating for thirty people.
The other lab is a more flexible space which
can be reconfigured to suit the subject being
taught in the room. Each lab is equipped with
full audio-visual capabilities including data
projectors, screens, and document cameras.

is engaging with and learning directly from
objects. Universities such as Melbourne which
have large cultural collections to draw upon
are thus in a position to provide innovative
and thought-provoking ways to develop new
curriculums and as such “can play a central
role in the academic change process” (Simpson
2014, 18). In the Faculty of Arts, object-based
learning introduces students to the practical
experience of handling, researching, and using
cultural collections while developing their
analytical and visual skills. It also encourages
students to engage with objects to facilitate
their learning experience and often assists in
breaking down language barriers. Learning
directly from an object enables students to
impart that object with their own interpretation
while reflecting on, and drawing upon their own
lived experiences and cultural beliefs.

The term object-based learning will be very
familiar to those whose have worked in museum
education, as at the heart of this type of learning
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Arts West Atrium, 2016.
Image courtesy of John Gollings.

The Bachelor of Arts is one of the
University of Melbourne’s oldest degrees and
can be traced back to the foundation of the
University in 1853, with the passing by the
Victorian Government of the Act to Incorporate
and Endow the University of Melbourne which
gave the authority for the University to award
the degrees of “Bachelor of Arts (and) Master
of Arts” (1853, 3). Students undertaking the
newly offered Bachelor of Arts were required
to study Greek and Latin (Macintyre and Selleck
2004, 3). As such, the University has a long
tradition in teaching classical studies and its
Classics and Archaeology Collection is one of
its oldest collections acquired for the purposes
of teaching and research.

Object-based learning is also a key part of the
University of Melbourne’s engagement strategy as
set out in its Engagement at Melbourne 2015-2020
policy. The University has identified this type of
pedagogy as playing a central role in delivering
one of the policy’s key commitments -- “Engaged
Students” -- which states that “the expansion of
object-based learning, leveraging the University’s
unique cultural collections, demonstrates the
learning opportunities created by innovative
curriculum and pedagogy” (The University of
Melbourne 2015, 11).
The University of Melbourne’s Cultural
Collections are core to the delivery of objectbased learning at Arts West. These collections
span not only the humanities with materials
such as archival documents, fine arts, rare
books, rare maps, music, and prints; but
also the sciences including botany, physics,
engineering, and earth sciences; and in the areas
of medicine, dentistry, anatomy, architecture,
and law. The University also has several
museums and galleries including the Ian Potter
Museum of Art (which houses and displays
the University of Melbourne’s Art Collection
as well as a rotating programme of temporary
exhibitions), the Grainger Museum (Australia’s
only autobiographical museum housing the
collection of, and dedicated to, the Australian

Object-based learning at the University
has for many years been undertaken across a
variety of disciplines, frequently facilitated by
the academics, curators, collection managers,
librarians, and archivists who manage its vast
cultural holdings. Their often ground-breaking
work in this area is the cornerstone upon which
object-based learning within the Faculty of Arts
is built. Arts West draws upon this history and
provides dedicated facilities and spaces for this
of type of learning and teaching to continue
and flourish within the delivery of the Bachelor
of Arts degree.
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Object-based learning lab at Arts West, 2016.
Image courtesy of John Gollings.

pianist and composer, Percy Grainger), the
Medical History Museum, the Henry Forman
Atkinson Dental Museum, the Harry Brooks
Allen Museum of Anatomy and Pathology
and the Tiegs Zoology Museum.1 The richness,
diversity, and breadth of the collections in
essence reflect and document the University’s
social, cultural, intellectual, and research history.
As the University of Melbourne is so fortunate
to have such a wide variety of cultural collections
to incorporate into its academic programmes,
it is in a strong position to emphasise objectbased learning and to provide students in the
Bachelor of Arts degree with a study experience
1

that goes beyond the traditional lecture/ tutorial
model. This experience encourages an interdisciplinary approach where students work
with both humanities and science collections
throughout their degree.
Arts West not only provides two dedicated
object-based learning labs, it is also equipped
with a gallery as well as a large number of inbuilt display cases located on each floor of the
building spanning from the ground to the sixth
floor. The Arts West Gallery is programmed
to host exhibitions that draw on the University
of Melbourne’s Cultural Collections, and

For a complete listing of the University of Melbourne’s Cultural Collections and Museums, see http://museumsandcollections.unimelb.edu/.
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also provides academics with opportunities
to develop new subjects based around the
displays and to incorporate them into a subject’s
assessment. The Gallery also houses a seminar/
meeting room where tutorials can be held.
Students may also use it as a study room as it
has a small number of tables and chairs.

-- that “a University of
prepares graduates for
contribution, leadership
as engaged alumni”
Melbourne 2015, 6).

Melbourne education
lives of professional
and active citizenship
(The University of

Arts West was also designed as a site for
digital humanities research, scholarship, and
exploration. The Digital Studio, located across
two floors of the Arts West building, was
established to “provide a range of services
and infrastructure to support University
researchers, professionals and selected industry
experts and students working on digital projects
in the humanities, arts and social sciences” (The
Faculty of Arts 2017a). It is equipped with a
large range of technology and is staffed by
experts who are on hand to assist and support
students, academics, and industry partners
engage in digital scholarship. The Digital Studio
is also equipped with an exhibition space to
showcase screen-based art works and two
immersive rooms with 180-degree screens (The
Faculty of Arts 2017b).

The display cases situated throughout Arts
West have provided opportunities to profile
the University’s Cultural Collections and allow
for displays to be developed around specific
subjects being taught in the Bachelor of Arts
programme. Thus, the display cases take on
an informal teaching function and extend the
curriculum being taught in the classroom by
referring students to objects in these displays
and allowing them to view items that enhance
their understanding of a particular subject.
Research being undertaken by staff and
students in the Faculty of Arts has also been
used to develop displays.
The display cases will also allow the
Faculty to extend its current advancement
and engagement activities. Engagement at the
University of Melbourne is an important part of
the institution’s overall operating strategy. This
is encapsulated in the previously mentioned
Engagement at Melbourne 2015-2020. As part
of its engagement strategy, the Faculty has a
number of partnerships with many of Victoria’s
preeminent cultural institutions and festivals
and it is now in a position to further collaborate
with these partners by providing Arts West as
a display space and venue for future projects.
These projects will have strong emphases on
learning and exploration, and will also provide
internships and work integrated learning
opportunities where students will be based at
Arts West working with a cultural partner to
develop a specific display or programme to take
place in the building that will also draw on the
University’s cultural collections. Arts West thus
provides a means by which the Faculty of Arts
can deliver on one of the core commitments set
out in its Engagement at Melbourne 2015-2020

In the increasingly digital world that we
all live in, Arts West is a unique building that
allows students to learn directly from the
physical object. The Cultural Collections are
paramount to how the building was designed,
and are complemented and enhanced through
on-line platforms and digital scholarship. From
its founding in 1903, the Faculty of Arts at the
University of Melbourne has sought to be a
leader in the study of the humanities and social
sciences and Arts West strongly places the
Faculty in a position to continue this tradition.
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The Digital Divide or
Digital Disruption

This panel addressed the digital divide in terms of those that have access to these technologies and
between those who don’t – such as older generations and economically, culturally or socially disadvantaged communities that do not have easy access to technology. It also looked at how the digital
divide also affects artists, film makers, etc who may or may not have the right digital skills to innovate
in their respective fields and how they can be helped to bridge the gap.
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Singapore aims to establish Singapore
as a Smart Nation that taps on the potential
of infocomm and media (ICM) to bring
about economic growth, social cohesion,
and better living for the people. To
support this, the Infocomm Media 2025
Masterplan was announced by the Ministry
of Communications and Information in
2015 to transform Singapore for the better
by connecting people through infocomm
and media; to enhance the quality of
life in Singapore and foster a stronger
Singaporean identity.

To successfully leverage infocomm and
media to achieve these goals, the need to
identify and bridge the digital divide in the
nation is crucial. Based on figures from the
Infocomm Media Development Authority’s
(IMDA) Annual Surveys on Infocomm Usage
in Households and Individuals, there has been
a steady rise in the household access to internet
and broadband (Fig. 1 & 2). However, 12 per
cent of households are still not connected to
the internet and 13 per cent of households do
not have access to a computer (Fig. 3). IMDA’s
Digital Inclusion efforts aim to bridge some of

Fig 1. Household Access to Internet, 2005- 2015.
Taken from www.imda.gov.sg.
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Fig 2. Household Access to Broadband, 2005- 2015.
Taken from www.imda.gov.sg.

Fig 3. Access to Computer at Home, 2005- 2015.
Taken from www.imda.gov.sg.
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these gaps so that more can benefit from the
adoption of infocomm media.

Over 28,000 individuals have benefitted
from the programme since 2006. The eligibility
criteria of NEU PC Plus Programme can be
found at www.imda.gov.sg/NeuPC.

Building a Digitally Inclusive Society
A Digital Inclusion strategy has been
put in place by IMDA to ensure that no one
is left behind and three main target segments
have been identified. They are the low-income
households, persons with disabilities (PWDs),
and seniors. Each Digital Inclusion programme
supports one or more of these strategic thrusts:
•
•
•
•

Equipping Low Income Households
The Home Access Programme aims to
increase the percentage of households with
home internet access by providing affordable
broadband connectivity to low-income
households without school-going children.
This is aligned with the larger Digital Inclusion
initiative to ensure that vulnerable segments
like the low-income households will also be
able to harness the benefits of infocomm and
be digitally connected to the community. The
programme will benefit 8,000 households over
four years.

enabling greater accessibility to technology
and internet connectivity;
raising awareness on the benefits of
technology and the programmes;
equipping individuals with infocomm
media skills; and
promoting innovation in using technology
to enhance lives.

Equipping Low-Income
Persons with Disabilities

Students

The Home Access Bundle comprises a tablet
and four years of home broadband connectivity
at a subsidised rate of SGD6 per month. The
eligibility criteria of Home Access Programme
can be found at www.imda.gov.sg/HA.

and

Equipping the less privileged with
computers for access to infocomm media (ICM)
is a priority for Singapore as we move towards
building a Smart Nation for all. Introduced
in 2006, the NEU PC Plus Programme
offers students and PWDs from low-income
households an opportunity to own a brand new
personal computer (PC) bundled with three
years of free broadband access and software
at an affordable price. It is the only national
programme which provides financial assistance
towards the ownership of PCs and access to
broadband service to full-time students and
PWDs from low-income households.

Creating Access through Wireless@SG
The Wireless@SG programme was
launched in 2006 to provide free wireless
connectivity in high traffic public places and
accelerate the take up of high-speed wireless
broadband. By April 2015, the number
of active Wireless@SG users had risen to
two million users. Total usage hours have
increased to 9.3 million hours per month.
To support the expected growth in demand
for free public Wi-Fi services, IMDA, with the
support of Wireless@SG operators and venue
owners, will roll out more hotspots progressively,
including MRT platforms and other public places.

Without government intervention to provide
affordable access to infocomm and drive greater
ICM adoption, these low-income families are
at risk of being left behind. By supporting the
students and PWDs in their ICM needs, it will in
turn support these families to become participative
citizens in a digital society.

Digital TV Assistance Scheme
Going digital is not restricted to internet
connectivity. Singapore’s Digital TV (DTV)
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journey started in 2012 when it was announced
that the nation’s free-to-air TV channels will go
fully digital using the DVB-T2 (Digital Video
Broadcasting – Second Generation Terrestrial)
broadcasting standard. This is in tandem
with the global trend to migrate to DTV to
enhance television (TV) viewing experience for
consumers and to free up limited frequencies
for new services. Compared to conventional
analogue TV, DTV allows for better quality
pictures and sound, multi-language subtitles,
and electronic programme guides.

right know-how and expertise to advise their
PWD clients on the use of IT/AT. Enable
IT also supports IT/AT training facilities and
programmes to equip PWDs with relevant
infocomm skills for greater employability.
To raise awareness and promote the
benefits of IT/AT, IMDA funded a showcase
at Enabling Village, an inclusive community
space with a special focus on training and
employment of PWDs, that includes mockups such as simulated residential and work
environments, allowing PWDs to try out IT/AT
products and services to determine suitability
for their use. The inaugural Enable & Empower
Connect (E2Connect) Forum held in July 2016
was an effective platform to educate the public
and showcase the benefits of IT/AT tools.

The DTV Assistance Scheme was
launched in September 2014 to help lowincome households make the switch to DTV.
The Assistance Scheme package, which was
offered in tandem with the roll-out of the
DTV network, comprises a free DTV set-top
box, an indoor antenna, and installation. IMDA
worked with various government agencies,
such as the Housing and Development Board,
Ministry of Social and Family Development,
Ministry of Health, People’s Association, and
self-help groups to proactively identify eligible
households and make it easy for them to receive
the DTV Assistance Scheme package.

The programme aims to reach out to
30,000 people through awareness and education
initiatives, 4,500 beneficiaries from IT and AT
training, as well as the employment of at least
300 beneficiaries.
More information on Enable IT is available
at www.imda.gov.sg/EnableIT.

More information on DTV is available on
www.imda.gov.sg/DigitalTV.

Equipping Seniors with Skills
During the launch of the Smart Nation
vision in November 2014, Prime Minister Lee
Hsien Loong emphasised the importance of
using technology in an inclusive way to benefit
all population segments, including those not
familiar with IT, in particular the seniors.

Empowering Person with Disabilities
With appropriate Information Technologies
and Assistive Technologies (IT/AT), persons
with disabilities (PWDs) will have abilities to
perform activities of daily living independently
and be included in mainstream society.
Employability of PWDs who have undergone
IT/AT training can also be enhanced. It is with
these objectives that the Enable IT programme
is introduced.

Over the years, we saw a steady increase
in the percentage of seniors using the internet.
According to the Infocomm Usage by
Household and Individuals Survey conducted
in 2006, only 32 per cent of seniors aged 50
and above were users of the internet. The
same survey done in 2014 indicated that the
percentage of internet users aged 50 and above
had increased to 51 per cent. More significant
was the rise in connectivity to internet wirelessly

The Enable IT programme helps Voluntary
Welfare Organisations build up their IT/AT
capabilities via customised curriculum so that
staff working in the sector can acquire the
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using portable infocomm equipment, especially
by seniors aged 50 to 59 (39 per cent increase
from 2010) and to a lesser extent, seniors above
60 years old (26 per cent increase from 2010).
In spite of the increasing adoption, two out of
three seniors (69 per cent) above 60 are still not
users of the internet.

encourage their peers to embrace infocomm
in their lives. As at December 2016, there
are 132 SIWAs advocating IT adoption and
inspiring other seniors.

To equip seniors with the skills to navigate
the internet, 30 training centres supported
under the Silver Infocomm Junctions (SIJ) have
been set up by IMDA to offer IT training to
seniors using customised Silver Infocomm
curriculum.

Promoting Innovation

More information on Silver Infocomm
Initiative is available at www.imda.gov.sg/SII.

The Social Innovation Grant offered by
IMDA is intended to encourage the Voluntary
Welfare Organisations in the social service
sector to adopt innovative IT solutions which
aid in the management of the well-being of
their clients the rendering of their services to
their clients.

To further raise awareness on the learning
opportunities available for seniors, the Silver
IT Fest, comprising a series of roadshows,
workshops and tutorials, is organised annually
to encourage seniors to take their first step in
IT learning.

More information on the Social Innovation
Grant is available at www.imda.gov.sg/SI.
Summary

Supporting IMDA’s programmes targeted
at seniors are the Friends of Silver Infocomm
(FSI) volunteers who are passionate in helping
seniors hop onto the digital bandwagon. To
date, over 400 adult and student volunteers
have come forward to support the Silver
Infocomm Initiative outreach efforts and
20 organisations from both the private and
public sectors have joined as Corporate FSI.

To build a digitally inclusive society, IMDA
adopts a practical and holistic approach, in
close collaboration with other government
agencies, industries, and communities including
individual volunteers. While technology has
opened up new opportunities and privileges for
many, it has also created unlevel playing fields
for some and those who have been excluded are
at a disadvantage. It is therefore important that
IMDA focuses on closing the gap by providing
access to technology, promoting adoption,
building capabilities, and helping in the
innovative application of technology through
its various Digital Inclusion programmes.

IMDA also appoints new Silver
Infocomm Wellness Ambassadors (SIWAs)
annually to recognise seniors who lead
active digital lifestyles and who inspire and
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today and realisable in the next 15 years.

My inspiration for The Future of Us came
from the film The Wizard of Oz (1939), and
Hitchcock’s Rear Window (1954).

This was presented through static and
digital presentations housed in three specially
built domes – a fantastical and colourful
creation of a world that visitors could walk
through and be dazzled by the possibilities
akin to Dorothy discovering Oz for the
first time. For an exhibition that portrayed a
highly futuristic and technologically-enabled
lifestyle, a major challenge was to engage the
demographic group of seniors – one usually
not as conversant with the digital and would
likely feel alienated from a future heavy
with it. Yet, at the end of the exhibition,
this demographic group was one of those
that charted the highest scores in the visitor
satisfaction polls conducted.

The windows in every block of The
Future of Us “Home Tomorrow” section
are windows into the lives of the future.
This came from the idea of Grace Kelly
and James Stewart [in Rear Window]
looking into their neighbours’ lives.
That same voyeurism has been reframed
into something like a looking glass into
the future. The overall art direction for
“Home Tomorrow” was developed
from the tornado scene in The Wizard
of Oz. The tornadoes that connected the
ground to the sky are reimagined as the
vertical homes reaching up to the sky.
(Tan 2016)

This was achieved via the medium of
oral storytelling. More than 1,000 volunteer
guides were repositioned as storytellers to
present the exhibition’s narrative and to make
TFOU a dazzling social experience for the
elderly and for all visitors.

The Future of Us (TFOU) Exhibition
showed a world where technology, especially
the digital, can make dreams come true for
Singaporeans of all ages and persuasions.
More than 15,000 dreams collected from
Singaporeans were woven into a narrative
on how – in 2030 – Singaporeans could live,
work, play, and learn in ways that are currently
inconceivable but are made plausible through
the technological advancements probable

This paper explores the approach used
to construct the emotional architecture of
the exhibition that put the art of storytelling
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at the centre of the experience, and which
succeeded in bridging the digital divide and
bringing home to all groups the idea of a
future worth dreaming of.

The design and execution of TFOU faced
a few challenges. An exhibition of the future
would invariably have elements that are hightech and digital, especially with the number
of ideas on how a Smart Nation could work
in 15 years. This could end up being alienating
to the older demographic. Secondly, in order
for the exhibition to galvanise the nation,
it had to appeal to all demographic groups,
each with their specific preferences. Finally,
there was the barrier of language especially
for people in the older demographic who
might not be conversant in English.

A Different Kind of Exhibition
TFOU opened on 1 December 2015
and ended on 8 March 2016. Like previous
milestones in Singapore’s progress that were
marked by national exhibitions, TFOU was
envisioned as a focal point to present the
Singapore Story for SG50 (the 50th year of
Singapore’s independence). As the other SG50related exhibitions being planned for 2015
focused on the historical narrative of the past
50 years and the values of the generation that
built modern Singapore in the 1950s and the
1960s, also known as the Pioneer Generation,
TFOU was eventually conceived to highlight the
forward-looking aspect of SG50 and galvanise
the public to look forward with optimism and
confidence even as they recognise the sober
challenges ahead.

To address these issues and ensure that
the visitors will not feel a disconnect with the
content and the presentation of the exhibition,
we designed the exhibition to be an immersive
experience with more visual and multimedia
content, artefacts and minimal text panels.
The aim was to have visitors feel like they had
walked into a movie set of the future.
This was put to the test in previews that
were conducted in November 2015 prior to
the official opening of the exhibition. Several
test groups, while finding the exhibition very
immersive and thrilling as a vision of the
future, were not able to discern a narrative
pulling the different threads together. As
a result, they felt disorientated after the
experience. On the other hand, the test
group of seniors, who were accompanied
throughout by staff and hosted like a social
experience, were able to appreciate the key
issues and were inspired about the future
after the experience.

The new narrative of the government as
expressed during Singapore Prime Minister
Lee Hsien Loong’s speech at the swearingin of the new Cabinet on 1 October 2015
emphasised the building of the next chapter
for Singapore – one that would be coauthored by Singaporeans.(Prime Minister’s
Office 2015).
So, in the end, the nature of the exhibition
became a new way of communicating a
narrative about the future – a future that is
not set but is conditional upon the choices we
make individually and the impact of the sum
of those choices. It was no longer a messageheavy exhibition with considerable messages
to impart, but an exhibition in the form of a
question: “What would you do for the future
of us as a nation, as a people, as a society?”

Through narration and stories, the
preview audience learned about our history,
and came to make sense of the phenomena
of this new Singapore. The TFOU team
discovered that this was the secret ingredient
for visitors to appreciate the key messages of
the exhibition.
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The Activation of the Storytellers

To maintain the highest possible morale
and esprit de corps during the exhibition period
which lasted more than three months, weekly
training sessions were conducted from January
2016 onwards for each new group of narrators.
These training sessions included on–the-jobtraining with the current group of narrators
before taking over the narrating duties for a
week. The training was designed to be engaging,
hands-on, and focused so that the personality
of each narrator could come through when
guiding visitors in the exhibition.

The TFOU team activated the induction
and training of more than 615 guides from
the Ministry of National Development and,
subsequently, the Pioneer Generation Office
(PGO), which reaches out to the Pioneer
Generation, to act as narrators of TFOU
throughout the exhibition experience. This
turned out to be a game-changer for TFOU
to go beyond an exhibition to become an
inspiring narrative of what the future holds.
In place of extensive signage and
text panels, TFOU had human narration
throughout the exhibition to express the
key messages of the exhibition, to interact
with the visitors, and create a very inclusive
experience for all. This demonstrated in
action the key message of TFOU – a future
where we will be caring and appreciative of
each constituent.

From January 2016 onwards, the number
of narrators at the exhibition at any one
time increased from six to nine. This was
due to the infusion of guides from the PGO
to augment the team of narrators from the
Ministry of National Development (MND).
It was critical for the TFOU team to
invest time and effort in building relationships

Building volunteer camaraderie, 2015.
Image courtesy of TFOU.
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with the guides; this helped to build a sense
of belonging and commitment which made a
difference in terms of their engagement with
the public.

The PGO team in particular was
outstanding in showing how to work and
deliver as a team. Each week from 11 January
2016, two constituencies of PGO programme
co-ordinators would take over six out of nine
of the guiding positions. The following are
some insights from the TFOU team about
the PGO guides:

The team also focused on the details of
each guide and volunteer. For instance, it
was important to know their backgrounds,
experiences, likes and dislikes, and even their
habits – this enabled their deployment such
that their abilities could be maximised. For
example, we were able to deploy guides who
were comfortable speaking in dialects to
groups with elderly visitors. Some volunteers
were already accomplished photographers,
while others were very personable and
endeared themselves to visitors. Leveraging
their skills and personalities in this way
resulted in many iconic photos and videos of
the exhibition as well as in-depth interviews
with visitors.

What stood out was that the PGO
guides worked very well as a team. They
supported and encouraged one another. In
the mornings, they brought breakfast to share
with other team members before they started
their duties. Some even walked around to see
if the other guides were doing okay or needed
help. There was so much pride in wanting to
deliver a good job.
Indeed, the PGO guides operated in
teams with a team manager to take care of

Photo by Volunteers of Visitors at “The Future of Learning” Exhibit, 2015.
Image courtesy of TFOU.
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Photo by Volunteers of Visitors at “The Future of Learning” Exhibit, 2015.
Image courtesy of TFOU.

Photo by Volunteers of Visitors at “The Future of Learning” Exhibit, 2015.
Image courtesy of TFOU.
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their welfare as well as to ensure that a certain
standard of narration was maintained. The
existing peer support from the teams also
made a huge difference in keeping the spirit
and camaraderie of the narrators high. In
addition, the teams invested heavily in the
product, adapting their scripts and interaction
styles with each iteration. This even included
adapting the script to incorporate different
languages so as to cater to different
communities. While guiding visitors from
a madrasah, the Chinese narrator in the
“Symphony of the City” section charmed
the audience by switching spontaneously to a
Malay narration. Several guides also provided
bilingual narrations based on the audience
they were speaking to.

assistance to Dorothy on her journey to find
her “home” in the film, The Wizard of Oz, so
these volunteers provided the personal touch
in guiding each group of visitors through the
different domes, making them feel that they
would always have a place in this new Singapore
which they would continue to call home.
A Transformational Experience for the
People Involved
TFOU benefited from the support of
many volunteers across the public sector
especially from the Ministry of National
Development and the statutory boards under
its purview, and PGO. A clear dividend that
arose from this was the strong affective
connection that the experience created for
the volunteers.

Just as the Lion, Tin Woodman, and
Scarecrow provided emotional support and

The following is the farewell message
from one of our most enthusiastic volunteers,

TFOU Domes and Installation, 2015.
Image courtesy of TFOU.
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the Public Utilities Board’s Mr Lai Kwok Wah,
who turned 65 three days before he ended his
stint with us. Mr Lai chose to spend his last two
weeks in service with TFOU as he wanted to
be part of this national programme. He wrote:

Something about the Connection between
Young and Old
Iris Goh, 26, is a volunteer from the Civil
Service College. She noticed and interviewed
Uncle Joseph, a cleaner with TFOU, and
subsequently gave us the idea to have a
special tour for cleaners and security officers.

I chose to be a volunteer for TFOU
exhibition at the end of my career in the
public service.

I spoke with Uncle Joseph, an amazingly
diligent member of the “Mop Squad”
who worked long hours to ensure that
TFOU would be spick and span for the
best visitor experience. He had many
stories to tell me over the two weeks –
stories about the exhibition, about his
kids, his favourite exhibit in “Home
Tomorrow”, his pride at being able to
speak at least three languages fluently
(English, Mandarin, and Japanese). He
is just one of the many interesting
personalities I met over the two weeks
at TFOU. They made everything so
much more meaningful, and suffice to
say, TFOU turned out to be a more
enriching experience than I could
have imagined. I certainly don’t regret
stepping out of my comfort zone and
being a part of our history.

I’m very touched by the response by the
public. When they look at the exhibition,
I get a strong feeling that they fully agree.
They are confident that Singapore will be
able to go forward, and are enthusiastic to
be part of it. And for those from the older
generation, who may not have the time to
see what lies ahead, the exhibition allows
them to peek into the future. You can see
that they are happy that these things are in
place for their children and grandchildren
to aim for, think about and work towards.
Kasmawati, a 59 year-old volunteer who
is also the mother of Member of Parliament
Rahayu Mahzam, shared:
If I don’t come, ‘macam’ (Malay for “it’s
like”) something is missing. Young and
old, when working together, ‘kami ada
tenaga’ (Malay for “we have energy!”)
We come from different backgrounds
and have different ways of working,
some work fast, some work slow and
steady; this project will not be complete
if there was only one kind of personality.

Visitor Experience
Exit polls were conducted on-site. A total
of 5,530 visitor-respondents were polled
on-site over the duration of the exhibition.
The overall average positive rating for the
exhibition experience was 92 per cent (ratings
of 4 to 5 on a 1 to 5 scale)1 . Negative rating
of 1 to 2 was 1.75 per cent.

Five point ranking scale with 1 being “strongly disagree” and 5 being “strongly agree”. The statement was “I enjoyed the whole experience and
I would recommend to someone to visit the exhibition.

1
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The overall rating for the exhibition
increased noticeably from December, with
the final full week (29 February to 6 March)
registering an overall rating of 95 per cent.
The increase was consistent across most of
the demographic groups and was especially
noticeable for seniors (60 years and above).
This was significant as the seniors had
previously given the lowest ratings across all
the groups at the start of the exhibition.

It was remarkable that in an exhibition
that projected and showcased the digital
future, the understanding of its possibilities
was only possible via social or even communal
exchanges – both on the part of the
volunteers and the visitors. It showed clearly
that the ability to use technology as part of
the social experience proved more significant
than providing (on the part of the exhibitors)
or gaining (on the part of the visitors) access
to technology.

The exit polls and feedback received
suggest that the exhibition made a positive
connection with visitors at the emotional
level. From the feedback and messages
penned by visitors, there also appears to be
traction and reception of the core messages:
the need to care for one another, for one’s
society, and for Singapore’s future; and the
need to be ready to do something, to take
ownership of one’s own future, to share one’s
dream and act on it.

This underscored the brand of TFOU.
The exhibition was organised with the
greatest care for engagement, inclusivity, and
appreciation of the importance of personal
and social connections across diverse groups.
The eventual digital divide was overcome by
creating a social environment that amplified
the overall experience.

Conclusion
TFOU had a core team of only eight
staff in the project office. However, TFOU
exhibition was able to engage and inspire a
wide range of visitors across all demographic
groups in an intimate and personal way. This
was possible as the team was augmented
by a large team of guides, volunteers, and
operations managers who invested time and
effort in the project to deliver an exhibition
experience with the key message that the
future is a time with a human touch.
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Image of the team of volunteers, 2016.
Image courtesy of TFOU.
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Administrator, Larry Irving defined the
“digital divide” as “the divide between those
with access to new technologies and those
without” (National Telecommunications
and Information Administration 1999). The
White House also began to use the term.
Speaking about a mobile “cyber-education”
computer lab in a truck, then-Vice President
Al Gore described it as “rolling into
communities, connecting schools in the
poorest neighbourhoods, and paving over the
digital divide” (quoted in Williams 2001, 2).

The digital divide is often used to describe
the chasm between people who have access
to technology and those who do not. But is
there another digital divide, caused by the
problematic forms of the “digital”? Do we
have a common understanding of what it really
means to “digitise” information?
In this paper, I will examine a number
of commonly used digital formats such as
PowerPoint (PPT) and Portable Document
Format (PDF), and discuss how the process of
digitisation is not preservation but the creation
of a new digital object.

The core idea behind the use of the term
“digital divide” was the growing awareness
that access to technology cannot be assumed
to be automatic or universally applicable,
and so governments must work to improve
infrastructure and ensure the even penetration
of information communication technologies.

A brief history of the term “digital divide”
The earliest use of the term “digital
divide” can be traced back to the mid1990s when it was used by the United States
administration and journalists to describe the
educational, economic, and social inequalities
between those who have access to a computer
and the internet and those who do not.

In Singapore, much has been done to
address the perceived “digital divide”. Starting
with the first Masterplan for IT (Information
Technology) in Education in 1997, several
IT masterplans have been implemented as a
comprehensive strategy for ensuring “every
child (would be) proficient in the use of
computers and benefit from learning in an IT-

In July 1995, the newly formed National
Telecommunications
and
Information
Administration (NTIA) in the United States
published a series of reports and NTIA
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enriched environment” (Ministry of Education
1997). Singapore has built up excellent hard
infrastructure over the years. The IMDA
(Infocomm Media Development Authority)
has also developed sophisticated and targeted
programmes to reach out to segments of the
population that are less internet-savvy. For the
last few years, Singapore has been leading the
World Economic Forum’s Global Information
Technology Report in its list of most tech-ready
countries (World Economic Forum 2015).

As the term “digital” does not indicate
whether the “user” is man or machine, there
is potential for confusion as being “digitally
accessible” is not necessarily synonymous with
being “machine-readable”. For example, a digitally
scanned document with text and graphics within it
may become “digitally accessible” in the sense that
we might be able to view a scanned digital image
of it on a computer, but the computer will not
be able to “understand” the information within
unless the text itself has been machine-encoded
and structured.

The rise of the term “digital divide”
marked the progression from the utopic
1980s “cyberbole” of the “global village” to
concerns about the circumstances which limit
people’s access to technology and data.

Commonly used digital formats such
as PDF, Joint Photographic Experts Group
(JPEG), Document (DOC), and Hypertext
Markup Language (HTML) are not machinereadable, meaning that while the computer is
able to visually display and store the digital data,
it is unable to read or understand what the data
represents. This may directly affect or limit the
uses that different parties can derive from the
information, and it would also require more
work for this data to be extracted and processed
by a machine.

As the use of technology becomes
more and more pervasive, there is need for
further progression in our understanding towards a critical awareness that
when something is digital or “digitised”,
there also may arise a “digital divide” of
a technical kind – such as the problem
of whether the available digital data or
digitised material is machine-readable,
structured, in an open or proprietary
format, and whether the conditions of its
release are complicated by other interests.

The Problem with Powerpoint: Human
misreadings
The problem with the digital is more than
just issues with machine-readability. Even
digitally accessible formats that are supposed
to be human-readable are not without their
problems, as it does not necessarily mean
that all humans can write them, read them,
or comprehend them even if they are able to
access them digitally.

Defining the “digital”
What does it really mean when something
has been “digitised”, or is digital? According
to the Oxford English Dictionary (OED),
“digital” refers to “using, or storing data or
information in the form of digital signals”.
On the OED’s “Dictionary Facts” webpage,
it also playfully estimates that it would take an
equivalent of 120 years to “key in” all twenty
volumes and 21,730 pages of the 1989 Second
Edition of its dictionary in order to convert it
to a machine-readable form, and it would take
another 60 years for a person to proof-read all
the entries (Oxford University Press 2016).

PowerPoint, the highly ubiquitous
slideshow presentation software developed
by Microsoft, is one example of a human
readable digital format that is used by
people around the world to produce visual
aids that help them communicate ideas
or conduct briefings and presentations.
The conference at which this paper was
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presented, like almost all conferences in the
world, also uses PowerPoint.

In another study published in the journal
Technical Communication involving a survey
of 1,014 participants including students and
employees from different fields, it was found
that 36 per cent of the preparation time for
the average proposal was consumed by design
and animation work by people without formal
graphics training (Thielsch 2012), meaning
that the time spent on producing the digital
presentation file was taking up significant time
that could have been used to better develop and
focus the content of the proposal.

In an oft-quoted example in information
design
studies,
American
statistician
Edward Tufte famously argued against the
use of Microsoft PowerPoint in corporate
and government bureaucracies because
PowerPoint’s “low resolution” cognitive style
of presenting critical technical information
over several hyper-rationalist levels of
“bureaucratic” hierarchy may have adversely
affected the quality of NASA’s engineering
analysis – contributing to the 2003 crash of
the space shuttle Columbia:

The invasion of pitch culture into so many
other areas of work, even the most technical
analysis and the use of the digital presentation
slide format therefore presented itself as a
divider, or obstruction to the understanding of
NASA’s upper level executives.

During the January 2003 spaceflight
of shuttle Columbia, 82 seconds after
liftoff, a 1.67 pound (760 grams) piece
of foam insulation broke off from
the liquid fuel tank, hit the left wing,
and broke through the wing’s thermal
protection. After orbiting the Earth for
2 weeks with an undetected hole in its
wing, the Columbia burned up during reentry because the compromised thermal
protection was unable to withstand the
intense temperatures that occur upon
atmosphere re-entry. (Tufte 2006, 162)

The Problem with PDFs and Proprietary
Formats: Machine misreadings
When the question shifts to tasking
machines with reading our digital formats, what
are the implications when human-readable
digital formats cannot be read by machines?
Another commonly used digital file format
worth taking a closer look at is the PDF or
Portable Document Format. First launched
in July 1993 and made free to use later that
year, it was one of the first digital document
file formats that could be shared electronically
while promising to retain all the elements of its
original formatting across platforms.

Tufte argues that the format of the
PowerPoint slide resulted in engineering reports
that visually downplayed the potential risks
caused by the damage to the left wing. Without
any prior guidelines on how to communicate
dense and serious technical analysis involving
the survival of the shuttle into the laconic format
of a “powerpoint pitch”, Boeing Corporation
engineers ended up summarising their detailed
studies into acronyms, clipped phrases, vague
pronoun-antecedents, and bullet points with
unnecessary hierarchies. Large fonts resulted in
typographical orphans, leaving crucial numbers
and their occasionally inconsistent units on
different lines.

The technology for PDF came about from
a side project operated from within Adobe by
Adobe co-founder John Warnock who wrote:
Imagine being able to send full text
and graphics documents (newspapers,
magazine articles, technical manuals
etc.) over electronic mail distribution
networks. These documents could be
viewed on any machine and any selected
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document could be printed locally. This
capability would truly change the way
information is managed. Large centrally
maintained databases of documents
could be accessed remotely and
selectively printed remotely. (Warnock
1991)

that having a wealth of digitised material is no use
if your data is trapped in software formats that
you might have a problem opening in the future.
Digitisation is not preservation but the
creation of a new digital object
Many approaches towards data today
seem centered around man’s ever-increasing
technological ability to capture, consolidate,
compress, and transmit a large volume or
velocity of data. Amongst all this data, there is
often a distinction made between digital objects
that are “born digital” as opposed to those
which have been “digitised”.

Today, most conference papers, reports,
and important documents are circulated in the
PDF format, many of which would have been
produced at a time before digital preservation
was recognised as a concern for the future.
PDF itself began as a proprietary format
that was controlled by Adobe, but it was
released for free and officially released as an
open standard on 1 July 2008. However, there
are a few proprietary technologies defined
only by Adobe, which are not supported by
third-party implementations of PDF readers
and editors, so when PDFs are published
using these non-standardised features, these
may present some issues with accessibility.

To some extent, it is true that there is
a distinction to be made between an object
that began its life as a digital object, and a
digitised object, which came into existence in
order to record some of the characteristics
of a physical object.
However, this distinction made between
born digital and digitised material may not be
helpful when one takes into consideration that
unlike the digitised object, the born digital
object in our cultural spaces may not always be
created with a planned use or planned mode
of preservation in mind, whereas we always
remain concerned about the fidelity of the
visual appearance of the digitised object
to its original object. It cannot be taken as
a given that the digital object is already in
a format that is appropriate for long-term
digital preservation.

A list of potential preservation risks that
could occur with the use of PDF can be found
in Inventory of Long-term Preservation Risks
by the National Library of the Netherlands. For
example, it notes that certain features in PDF
files such as embedded data that may rely on
external applications which may not be available
in the future, problems with fonts (which may be
required for the display of different languages),
and the use of lossy image encodings may
compromise image quality of these records in the
long run (van der Knijff 2009).

It must be made clear that digitisation itself
is not an act of preservation but the creation
of a new digital object. Like another kind of
digital divide, since the process of digitisation
and preserving digital objects has the potential
to radically alter our texts, images, and cultural
capital; this underscores the importance of
continually interrogating the way in which we
digitise, display, and make documentations in
the fields of arts and culture.

In 2003, Guardian’s computer editor Jack
Schofield formulated “Schofield’s First Law of
Computing”, which says to “never put data into
a program unless you can see exactly how to get
it out.” While not suggesting that all proprietary
formats are inadvisable for use, it is a reminder
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Heritage institutions have a great track
record when it comes to the usage and
deployment of media. Indeed, as receivers
and transmitters of information, heritage
institutions themselves have a major role in
the media landscape. First with brochures and
catalogues, now with video projections, sound
showers, touch screens, and audio tours, the
media has become indispensable. We now take
digital media for granted, simply because we
have been using them for so long. The first
museum audio tour originated in 1952 at the
Stedelijk Museum in Amsterdam (Polygoon
Hollands Nieuws 1952).

Media and society

Digital media comes and goes. Applications
will be replaced or improved by the next in
line. Society adapts to them and flows with
it. Therefore, we are in a continuous stream
of change, and so are our museums. Media
is an integral part of their core business:
communication with the public. The public
gives new insights, has different needs and ways
of life, thus forcing museums to keep moving
along with the media around them. It is the
public that demands the museum to continue
to develop and jump on that moving train, and
to at least remain seated until the next station.
So that’s what we do, and will continue to do so.

These new forms of communication,
and the changing roles which thereby arose,
are several decades old. The internet more
profoundly changed the way audience and
the museum communicated and the value
proposition or role of the heritage institution.
We embrace the digital infrastructure – which
we see as an indispensable additional domain
– and we celebrate being always connected,
everywhere, every time, and to everyone.

Speaking about or working with media,
it is always humans who are at base. Public
awareness of the impact of media on society
emerged halfway through the last century. In
1964, Marshall McLuhan reflected on the effects
of media in our daily lives in Understanding
Media (Gordon 2002). He described the
telephone, radio, and television as technological
extensions of the human body. Fifty years later,
that insight still seems relevant. Do we not feel
naked and vulnerable when we forget to bring
our smartphones?

In 2008, Clay Shirky still focused on
people. In his vision of the networked society,
media provides us with new forms of social
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interaction. It changes the way people form
groups and especially how we relate to each
other within these groups. Like McLuhan,
he was curious about the impact on human
behavior, both economically and socially (Skirky
2008). In 2016, we still use media as a unifying
factor between people.

to acquire new skills. At school, we already draw
attention to everyone’s increasing reach through
technology. The Public Education Group
Groningen (O2G2), for example, has tutorials
for a wide age group starting with four year-old
preschoolers all the way to senior high school
students. During this programme, students
work on their digital skills for four hours a
week, according to Theo Douma, Chairman of
the Executive Board (Kennisnet 2017).

The huge success of smartphones means
that every person has control over what he or she
wants to read, hear, discuss, share, and search;
and at his or her desired time and location.
This requires heritage institutions to adopt a
new attitude towards their value proposition
and the manner in which they communicate
with their audiences. The upcoming generation
of heritage professionals, coming from the
so-called Generation Z, already sees digital
media as the most important part of our social
communication (Boender and Ahlers 2011).
Furthermore, digital media is becoming an
integral part of life at a much faster pace. After
all, Generation Z grew up with “the digital”,
they learned using it at the same time as learning
to speak (or walk, for some of them).

The term, “21st century skills” was first
introduced in 2004/ 2006. These skills support
the development of education that, like
museums, was undergoing change for our new
digital society. In this context, different names
are used for skills that are important in this
changing society. In addition, lifelong learning
competencies (Law, Pelgrum, and Plomp 2008)
and key skills (Van Zolingen 1995) are used. In
the Netherlands there are also soft skills (Van
Eck, Van Daalen, and Heemskerk 2011) or
cross-curricular competencies (Ledoux, Meijer,
Van der Veen, and Breetvelt 2013) added. The
term “core competencies” (Van Sluijs and
Kluytmans 1996), also used in the Reinwardt
Academy, is a common term as well.

Boenders and Ahlers also answered the
question of whether the younger generation is
best inspired online or by persons in real life:

There are many formats and models
developed in the United States, the European
Union, and by several international institutions
on behalf of these 21st century skills, explaining
what these skills are about. The Dutch
National Centre of Expertise in Curriculum
Development relates to the 21st century skills
as being “generic skills and linking knowledge,
understanding and attitudes necessary in order
to be able to function in, and to contribute to,
the 21st century society” (Thijs, Fisser, and van
der Hoeven 2014).

This suggests that the online and
offline world are two different things.
Generation Z doesn’t acknowledge this
dichotomy. The world is the world, and
that world is both online and offline.
Real life people are also findable and
followed online, and virtual characters...
also appear in real life. It involves
inspiring people who are accessible both
online and offline. Ultimately, it’s about
the story that is told. (Doorenbos 2011)

Kennisnet, the Dutch public organisation
for education and ICT, together with SLO
(Netherlands
Institute
for
curriculum
development) introduced their own model,
comprising eleven skills for the 21st century
(Fig. 1).

Media and education
From whatever angle you approach media,
it is always education that plays the major role.
The ways we work and live change, requiring us
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Even within the field of heritage, these
competencies are not a luxury. After all, it is
essential for museums to exchange information
in many different ways, to listen, and to be visible
and accessible through a variety of channels,
platforms, and communities. This is something
that has not been a crystallized process for each
heritage institution, but is already a major issue
for most institutions.

what direction it develops, is yet unknown.
With each new development, we ask ourselves
what the implications for the field of heritage
are. What meaning can new technology have
for a heritage institution, and why?
This also reflects on the training of future
heritage professionals. Ten years ago, the emphasis
had a focus on techniques, latest developments,
and innovations. But now, we know better: media
is a means, not an end. The current student knows
what our resources are, they are fully aware of the
technical developments and innovations in society.
For example, in 2008, I taught my students what
AR (augmented reality) is, how it works and what
a museum could “do” with it. The result then was
that the students loved AR and wanted to work
with it. In 2012, I had to explain the technical
usage to half the group and showed them how
heritage uses AR. The students then were critical

Thus, the heritage professional nowadays
should be an experienced media user. He reads
news on the tablet, collects information with
his smartphone, and shares files or topical
articles with colleagues all over social media.
This seems like an exaggeration, but in reality,
very few young people do not act this way.
(After all, generation Z has been doing so
ever since they could walk.) That technology
develops is not the question. But how and in

Computational
thinking
Informational skills
ICT skills
Creative thinking
Problem solving
Critical thinking
Media Awareness
Communication
Collaboration
Social cultural skills
Self-regulation

Fig 1. Kennisnet’s (2014) twenty-first century skills.
Taken from Remco Pijpers, 2015, “Alles wat je moet weten over 21e eeuwse vaardigheden”
(Everything you need to know about 21st century skills). Kennisnet.
Taken from https://www.kennisnet.nl/artikel/alles-wat-je-moet-weten-over-21e-eeuwse-vaardigheden/.
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and saw no value in AR, based on their knowledge
of heritage theories. Nowadays (2016), I do
not have to explain anything about AR because
students are fully aware of the technique and think
they know how to use it. Thus, the students start
working with AR immediately and completely
ignore the justification for correct use based on
heritage theory.

Competencies for heritage professionals
Today, the core competencies we use
at the Reinwardt Academy originate from a
long earned expertise in educating heritage
professionals and are built on the main trends
in heritage and education, which are important
for the development of the curriculum. (Fig. 2.)
All forms and expressions of cultural heritage
are the research and work of the heritage
professional. Graduates of the Academy have
a broad knowledge of heritage and heritage
processes, and are trained for positions at
university level in the broader heritage field. They
can become, for example, project exhibitioners,
and managers of heritage collection, educators,
information and communication experts, policy
advisors, or independent consultants.

Unfortunately, it is precisely this lack of
substantive heritage media knowledge that can
create problems for the future development
and execution of museum tasks. Because the
world is digital, one should be digitally literate
in all areas of the field of heritage. Museums
must understand that media is a structural part
of heritage work, pertinent in areas such as
exhibition, public outreach, education, curating,
and conservation. Future heritage professionals
should and shall be firmly digitally literate, they
will make a difference and are already in motion.

The Reinwardt Academy is the only
college education in the Netherlands focusing
on all forms of heritage. Our future heritage
professionals have broad cultural knowledge.
They know the different perspectives and
are aware of historical and modern issues in
heritage. This theoretical knowledge extends
over movable, immovable, and intangible
heritage, knowing that these areas should not
be seen in isolation from each other. Graduates
of the Reinwardt Academy are generally
all-rounders. Apart from this theoretical
knowledge, the Academy conceptualises three
core competencies that are strongly related to
the field of heritage:

I am talking about a group of professionals
who face different requirements in their
training and performance because of their
media knowledge and well-practiced media
usage. This is not to say that they are better
educated, but only that they significantly shift
the emphasis of our teaching herein.
For this group, it is much more important
to learn how to work with new technologies as
effectively as possible, and to see opportunities
to innovate themselves. Learning about the
importance of enriching context when it
comes to media will not only be a change but,
most of all, progress. The new generation of
professionals (from the current Generation Z)
are way ahead of their older counterparts with
regards to the field of media. The 21st century
skills that we discussed previously also form a
basic principle in this.
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Communication function
•

implementation of cultural policies through
entrepreneurship, marketing, and management.

Providing access to heritage and the
involvement of the public through education
and participation, exhibiting, and programming.

The Academy also connects to the Dublin
descriptors and the international standard
for higher levels of professional education in
formulating its final qualifications. This results
in three more core competencies that are not
primarily related to the field of heritage:

Collection function
•

Collection and information management.
This includes physical and digital logistics and
administrative and intellectual management.

Judgment

Organisation function
•

•

Positioning of the professional or the
institution. This involves the development and

Being able to collect and interpret relevant
data with the aim of forming a judgment
that is partly based on the weighing of
social, scientific, or ethical relevance.

Fig 2. Competencies Reinwardt Academy
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Communication skills
•

the term should be altered in the context of
educating students in our 21st century media
culture. For now, I would like to simplify it by
translating it as the ability to read and write
digital media.

Being able to communicate information,
ideas, and solutions to an audience of
specialists and non-specialists.

Learning skills

Media awareness

•

Today, media awareness is considered one
of the most important issues concerning youths
and their online activities (Staatssecretaris
van Onderwijs Cultuur en Wetenschap 2015).
This is all about understanding the methods
of communication and presentation of
information through media. For current
high school students, the difference between
opinion, scientific research, and advertising is
not always evident. Of course, this should not
only focus on digital, although the dangers it
refers to are mostly applicable online.

Being able to shape professional and personal
development. This involves the development
of a professional attitude and an interest in all
functions in the field of heritage.

21st century skills in heritage
Since this paper was written for an
international conference, The Digital in
Cultural Spaces, it has focused completely on
media and on digital media in particular. We
have been looking at our changing environment
as it becomes a more digitally based society. We
came across Generation Z and highlighted the
21st century skills that this generation needs to
function in this world.

Media education
To be media literate as well as media aware,
students need to be educated in media before
comprehending both these competencies.
Media education refers entirely to this process.
Obviously, these three competencies are related.

Thus, when asking ourselves how we can
adapt a curriculum for educating this future
generation into becoming not only specialists in
the field of heritage but also the media experts
they would need to be, we should combine
everything we have just considered.

Media adaptation
The adaptation aspect referred to in this
context is similar to the definition used in
literary adaptation. After being educated in
media and becoming comprehensive enough
to understand and work with media, one could
also adjust or even modify it to one’s own set of
needs. Adaption of media could then be seen as
the ultimate level of media skills.

Translating the 21st century skills into
media-based expertise, I now define five
“territories of competencies”. In some cases,
competencies that are not necessarily and
exclusively attributed to this digital world
we live in are added. All these skills and
competencies are connected to each other or
even complementary to one and another.

Media Science
Media literacy
In this paper, media science could also be
explained with the term “media studies”. It is
a discipline that examines history, effects, and
context. We could see this discipline as the
general knowledge of media. And again, this

The center for media literacy describes it
as “the ability to access, analyze, evaluate and
create media in a variety of forms” (Thoman
and Jolls 2003, 15). They justly claim that
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competency will help students develop their
media awareness and media literacy as well.

the organisational and personal skills, especially
when thinking of marketing or entrepreneurship.
The process of understanding media combines
well with communicating and researching data
with the aim of forming a judgment. And of
course, there are other plausible combinations
to make as well. In fact this model has been
changed several times between writing and
presenting this paper.

What we are left with now is merging
these media competencies, or skills, with the
competencies which are specific to the field
of heritage. Fig. 3 shows a first outcome in the
search for renewing the context of educating
future generations in heritage. Media literacy
is now seen as the basic capacity for eventually
understanding and working with media within
the field of heritage. (One could also argue that
it should be science dominating the centre in
this.) It seems fair to say that media education
mostly exists within communication-based
competences, and collection care will play a
huge role in media science for that matter.
Media adaptation, for now, logically perfects

This indicates that there is still a lot of
researching and weighing to do when adjusting
the education of a future generation of heritage
professionals. Of course, we, at the Reinwardt
Academy, will do our best to bring this research
to the next level, but we strongly invite our
colleagues to think and deliberate with us. We
will focus on this research until at least 2018.

Fig 3. Diagrammatic representation of media competencies in heritage.
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