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Abstract

Sensory Immersion: Multisensory Resources for Walk-in Museum
Visitors with Visual Impairments or Blindness
Stephanie Marie Nordlund, M.A.
The University of Texas at Austin, 2016

Supervisor: Melinda M. Mayer

This qualitative case study focuses on multisensory resources for walk-in museum
visitors with visual impairments or blindness. Currently, most accessibility initiatives in
art museums for people with low to no vision are in the form of infrequent special
programs, instead of existing as consistent inclusion. The researcher sought to examine
the value and kind of multisensory resources that enable social involvement, emotional
and intellectual stimulation, and independent exploration within museum spaces for
visitors with low to no vision (Reich, Lindgren-Streicher, Beyer, Levent, Pursley, &
Mesiti, 2011).
In this three-part study, the researcher first observed people with visual
impairments or blindness through an organization serving such needs. In addition, she
interviewed five people about how museum professionals could be more inclusive to
visitors with low to no vision and about how best to design multisensory resources. The
researcher then created multisensory resources for two artworks at the Denver Art
Museum. These resources engaged touch, smell, and hearing through the use of tactile
v

graphics, scented handkerchiefs, verbal descriptions, art historical audio, music, and
poetry. Finally, the researcher implemented the resources with five participants. The
findings of this research indicate that various multisensory resources are beneficial
(tactile graphics and audio resources), but navigation through the museum galleries was
still an obstacle.
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Chapter 1: Introduction to the Study
Historically, it has been difficult for museum educators to include people with
visual impairments or blindness in art museums. This is largely due to the fact that art
museums display visual art, which is challenging when thinking about how to welcome
visitors with low to no vision. Over the years, museum professionals have worked to find
ways to be more accommodating to visitors with visual impairments or blindness. How
do museum educators begin to give access to visual art for people with low to no vision,
so they can interpret artworks as well as access art emotionally and intellectually?
From looking at museum websites, most accessibility for people with visual
impairments or blindness in art museums is presented in the form of infrequent, special
programs. Accommodations for people with disabilities are available, “but they are often
conceived of as add-ons, rather than an integral part of what museums have to offer”
(McGinnis, 2007, p. 141). This model enables people with low to no vision to experience
art museums, but still not on their own terms. Art museum professionals, however, are
beginning to include multisensory resources in art museums to help visitors needing them
to approach learning (McGinnis, 2007). There is great value in access programs that
incorporate multisensory resources because such programs welcome visitors with visual
impairments or blindness. However, access programs are still limiting in that visitors with
low to no vision have to visit the museum at prescheduled times, instead of visiting at
their own convenience.
Universal design is the notion of providing access to as many audiences as
possible (Stringer, 2014). In this conceptual framework, museum professionals design
experiences to be inclusive toward all visitors. Universal design can benefit sighted
visitors and visitors with low to no vision because it “creates spaces and experiences that
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provide the maximum accessibility for all people, all the time, regardless of ability, age,
or knowledge” (Stringer, 2014, p. 23). Art museum professionals need to shift their focus
on accessible programming to inclusive programming, so visitors with visual
impairments or blindness are able to visit museums whenever they are open, just as
visitors without disabilities. This concept led me to reflect on how museum educators can
begin to provide inclusion for visitors with low to no vision at all museum hours, instead
of only during isolated programs. Because multisensory resources are already being
utilized for people with low to no vision, I began to wonder how to make multisensory
resources following universal design and the value such resources might have for people
with visual impairments or blindness.
CENTRAL RESEARCH QUESTIONS
In what ways do multisensory resources facilitate social involvement, intellectual
and emotional stimulation, and independent exploration for adult walk-in visitors with
visual impairments or blindness in an art museum? How might my experiences
developing, creating, and implementing these resources inform the training of museum
staff to be responsive to visitors with visual impairments or blindness?
PROBLEM STATEMENT
Museum educators often prioritize close-looking as a teaching strategy to begin to
understand artworks and lead to meaning-making (Burnham & Kai-Kee, 2011).
However, for people with visual impairments or blindness, modifications need to be
made to orient them to the artworks so that deeper meaning can occur. In one study,
researchers examined the desires of art museum visitors with visual impairments or
blindness and learned that they want museum experiences that facilitate social
involvement, emotional and intellectual stimulation, and independent exploration (Reich,
2

Lindgren-Streicher, Beyer, Levent, Pursley, & Mesiti, 2011). However, there are barriers
in museums that prevent visitors with visual impairments or blindness from achieving
these goals such as the difficulty of scheduling visits to the museum for access programs
(Reich et al., 2011), the watering down of educational content (Reich et al., 2011;
Candlin, 2003), and the challenge of navigating museum spaces as independently as
possible (Reich et al., 2011).
MOTIVATIONS FOR RESEARCH
I was an avid reader in elementary school, devouring books as fast as I could. In
the fifth grade, my mom presented me with a new book, A Mango-Shaped Space by
Wendy Mass (Mass, 2003), which tells a story from the perspective of a girl who can see
and feel colors. This book became one of my favorites because I could relate to this
fictional girl so well. It was not until I was in high school, and I was sorting through my
old books that I came across the book again. Fondly remembering how much I liked the
book, I flipped through it and happened upon an informational page toward the end of the
book about synesthesia. This was when I first discovered that this mixing of the senses
was real. Synesthesia is the neurological mixing of senses, which affects as many as one
in twenty people (Cytowic & Eagleman, 2011). This means when one sense is stimulated,
one or more other senses is stimulated simultaneously.
From a young age, I felt that my senses were very linked. When I first learned
how to read and write, I associated certain colors with certain letters. There are many
different forms of synesthesia with some of the most common types being grapheme to
color (graphics are perceived in colors), time to visual (time is perceived in a visual way
in relation to the body), and music to color (colors are perceived when hearing music). I
do not consider myself a true synesthete because my colors are not projected onto
3

graphics. This means I can read without interference from colors, and I do not think about
graphics’ colors everyday. Instead, I view the colors as characteristics of the graphic. For
example, the letter, A, which is made up of three lines, I also perceive as red. In my
name, the “S” is bright, hot pink, and the “ph” has a strong yellow color. These letters in
my name have dominant colors, so the other letters’ colors do not matter. The vividcolored letters dominate to create a hot pink/yellow word: Stephanie. I might not
remember someone’s name after meeting him/her, but I will usually remember the color
of the name. In addition, I view weekdays as though they are situated in an oval around
me (time to visual synesthesia), and they also possess colors. I move around this circle
every day. Again, I do not project the oval, but rather when trying to remember the day of
the week, I can quickly recall from visualizing myself on my oval.
Discovering that synesthesia was a real condition sparked a fascination for me,
leading me to read everything I could find on the subject. Through my research, I became
enthralled with the immersive sensory experience. It was this curiosity that led me to my
interest in multisensory engagement. Multisensory engagement refers to stimulation
through multiple senses. What if everyone could experience synesthesia? What if we
could take this notion of an immersive sensory experience and attach it to how we view
art? I think multisensory engagement can be beneficial for everyone in that it provides
multiple ways of learning. However, multisensory engagement can be even more
beneficial when a person has one or more senses that do not function as well as they
could. Providing learning through these other senses can help balance the disability’s
impediment to learning.
At the Texas Art Education Association (TAEA) conference in 2013, I attended a
session hosted by educators from the Meadows Museum regarding the museum’s lowvision accessibility programming. I was so interested in how the museum’s staff was
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using multisensory engagement that I applied for an internship for the upcoming summer.
During my internship, I was able to assist with and witness programming for people with
visual impairments or blindness using multisensory resources. While interning at the
Meadows, I also learned of the plans of Director of Education, Dr. Carmen Smith, to
increase the museum’s use of multisensory resources. I began to brainstorm possible
forms resources could take and how they could create an immersive sensory experience.
However, despite the increase in low to no vision accessibility through special tours and
workshops at the Meadows, I grew interested in making multisensory resources more
accessible to visitors with visual impairments or blindness outside of these special
programs. Visitors with visual impairments or blindness want to be able to independently
engage with art just as a sighted museum visitor would (Reich et al., 2011). I believe
making multisensory resources accessible to walk-in visitors with low to no vision would
enhance their independent experience with the artwork.
RESEARCH METHODOLOGY
I conducted an intrinsic case study to examine the value of multisensory resources
for people with visual impairments and blindness in an art museum. Also, I was
interested in discovering what kind of multisensory resources might be the most
beneficial and how to create them. I chose an intrinsic case study model because intrinsic
case studies seek to provide an in-depth study of a specific case (Creswell, 2007). This
study had three separate parts to the research: a) sensitivity training and investigating
multisensory resources design, b) creating multisensory resources, and c) implementing
the multisensory resources. To create a balanced study, I utilized three different forms of
data collection: diaries, interviews, and field notes. I formatted the interviews as semistructured because this format provided some structure to the interviews, but it allowed
5

for flexibility to discuss related topics as they arose (Yin, 2012). The use of these three
methods was a form of triangulation, which refers to the use of multiple sources to
enhance credibility of the research (Lichtman, 2010).
In order to conduct the case study, I first had to design the multisensory resources.
In the first part of research, I focused on training myself to be sensitive to my target
population and learning some best methods for how to design multisensory resources for
people with low to no vision. I accomplished this through semi-structured interviews and
keeping a reflective journal. I interviewed two professionals who work to provide
inclusivity for people with disabilities, an artist who creates tactile resources for artworks,
and two people with low to no vision about their opinions on multisensory resources
design. In addition, I kept a diary reflecting on my experiences sitting in on support
groups and an adaptive technology resource fair for people with visual impairments and
blindness.
The second part of my research involved taking what I had learned and creating
possible multisensory resources. My data collection tool for this part of the research was
a diary (Dana, 2013). The purpose of the diary was to record my successes and failures
with creating the multisensory resources in hopes to be able to provide advice on best
methods. The multisensory resources included verbal descriptions, tactile diagrams,
textured replicas, scented handkerchiefs, and supplemental audio (music and poetry). I
then packaged these resources in a backpack with the goal of providing an option for
walk-in visitors with low to no vision. For the third part of research, I invited five
participants to explore the multisensory resources at a time convenient for them. For this
part of the study, I collected data through semi-structured interviews and field-notes (Yin,
2012).
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I analyzed a large amount of the data as the study progressed because it was
important to have a good understanding of each part of research before moving on to the
next part. I transcribed the majority of the interviews before progressing. I looked back
on my transcriptions and diaries and utilized content analysis, looking for possible
explanations and emerging themes (Stokrocki, 1997). The intent of this reflection was to
contemplate how to become sensitive when working with people with visual impairments
and blindness and how to design and create valuable multisensory resources.
I primarily analyzed the data from the third part of research, implementing the
multisensory resources, based on Reich and colleague’s (2011) criteria: social
involvement, emotional and intellectual stimulation, and independent exploration. The
pre-established criteria provided a clear way to evaluate the value of the multisensory
resources. During this process, I also conducted content analysis to become aware of any
emerging themes.
DEFINITION OF TERMS
Accessibility/Access Programs—In museum settings, the term “accessibility” is
used to describe situations where visitors with disabilities are accommodated, usually
through exclusive, special programs reserved for visitors with disabilities. These special
programs are often called, “Access Programs.”
Blind—For the purposes of this thesis, the term “blind” refers to the condition of
total blindness, rather than legal blindness. Total blindness is the inability to see anything
in either eye (American Foundation for the Blind, 2008).
Braille—A tactile writing system composed of raised dot patterns. Some people
with visual impairments or blindness read braille.
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Immersive experience—A deep, enriching experience created from the use of
multiple senses.
Inclusion—Situations where visitors with disabilities are integrated with visitors
without disabilities (Stringer, 2014).
Large-Print Text—Large-print text refers to text that is over-sized. Some people
with low-vision are able to read text as long as it is large enough.
Low-vision—The state of being without complete sight, but also not completely
blind. This term also refers to a vision loss that cannot be corrected through prescription
lenses (Salinas, 2013).
Multisensory—The use of multiple senses (smell, hearing, taste, touch, and/or
visual).
Multisensory engagement—Stimulation through the use of multiple senses.
Multisensory resources—Multisensory resources refers to multimodal materials.
For the purposes of this study, the term “multisensory resources” refers to a group of
tactile graphics, textured replicas, scents, and sounds.
Tactile diagram—Tactile diagrams are raised line drawings of an image that
present visual information in a touchable form. These resources are used by people with
visual impairments or blindness to interpret the general shapes of an image such as an
artwork or floor plan.
Tactile graphic—A resource that depicts visual information in a touchable form.
Textured replica—Textured replicas are reproductions of artworks using various
3D textured materials including textured papers.
Universal design—A format for creating accessible spaces for all people. This
encompasses designing both accessible environments and objects (Stringer, 2014).
8

Verbal

Descriptions—Verbal

descriptions

(sometimes

called

“audio

descriptions”) are a way of communicating visuals with non-visual language (Salinas,
2013). Verbal descriptions are used in art museums to describe what the artwork looks
like so people with low to no vision can imagine the visual. Verbal descriptions can be
read during a tour or recorded and played back.
Visual Impairment—Visual impairment is often used interchangeably with the
term “low-vision.” Visual impairment generally refers to vision loss that cannot be fully
corrected.
VoiceOver—VoiceOver is an Apple accessibility feature, which reads aloud text
on Apple products.
LIMITATIONS OF THE STUDY
While I hope this study sparks the desire of museum educators to think about
providing inclusive programming, it would be irresponsible to assume the conditions of
this case study necessarily translate to another museum. This study took place at a single
art museum in Denver focusing on people in Denver’s surrounding community. The
Denver Art Museum is a progressive educational institution, and, unfortunately, the use
of multisensory resources might not be an option at other museums. In addition, I used an
iPad in my research, and it is possible other museums will not be able to use this type of
technology due to financial constraints. Also, this study was limited because I conducted
it over the course of two months. It would have been ideal to explore a larger quantity of
multisensory resources to get a more accurate sense of the logistical positives and
negatives for a walk-in option for people with visual impairments and blindness, but this
was not possible due to the time constraints. Finally, this study was limited because I did
not perform member checks due to time constraints. This addition could have helped me
9

determine whether my interpretation of my participants’ experiences was consistent with
what they actually experienced.
BENEFITS TO THE FIELD OF ART EDUCATION
This study has the potential to contribute to the discussion about how art
museums can provide consistent inclusivity for visitors with low to no vision. Hopefully,
this research will inspire art museum educators to consider designing walk-in options for
their visitors with visual impairments and blindness. In addition, the findings from this
study could help educate museum educators about which multisensory resources might
be most beneficial to explore for their programs and how to create them. Furthermore, I
hope this research successfully contributes to the conversation about how to become
more sensitive toward people with low to no vision.
OVERVIEW OF CHAPTERS
This thesis is comprised of seven chapters. Chapter 2 presents a literature review,
which gives context for my research by explaining the past research on the topic of visual
impairment and blindness in art museums and the use of multisensory engagement. In
Chapter 3, I explain both the theory and logistics behind my research method. Chapter 4
presents data from my background research regarding sensitivity training and how to
design multisensory resources. I explore my reflections from when creating the
multisensory resources in Chapter 5. In Chapter 6, I present the experiences drawn from
implementing the multisensory resources with people with low to no vision. The last
chapter, Chapter 7, summarizes the study and gives suggestions for future research
regarding possible methods to include people with visual impairments and blindness in
art museums.
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Chapter 2: Review of Pertinent Literature
This chapter is divided into three sections: visual impairment in art museums,
multisensory engagement, and logistics behind implementing multisensory resources.
Visual Impairment in Art Museums takes a look at the history of disabilities in museums
and the current trends in access programs. In addition, I examine the research of Reich,
Lindgren-Streicher, Beyer, Levent, Pursley, and Mesiti (2011), which was a study using
focus groups of people with low to no vision to explore their experiences at art museums
along with their desired goals for their museum visits. In the second section of this
literature review, I highlight the concept of incorporating multisensory resources in art
museums. In addition, I focus on the senses: touch, hearing, smell, and taste and how the
incorporation of these senses in art museums can bring about more immersive museum
experiences. Finally, in the third section, I explore the logistics behind implementing
multisensory resources in art museums. This section breaks down the current research on
how to create sensory resources and implement them successfully.
VISUAL IMPAIRMENT IN ART MUSEUMS
History of Disability and Touch in Museums
The definition of “disability” is varied. The Americans with Disabilities Act
(ADA) (1990) defines a person with a disability as someone who has “a physical or
mental impairment that substantially limits one or more of the major life activities of such
individual; a record of such an impairment; or being regarded as having such an
impairment” (ADA Title 42, Chapter 126, § 12102). In contrast, Webster’s Dictionary
defines disability as “a condition (such as an illness or injury) that damages or limits a
person’s physical or mental capabilities; or the condition of being unable to do things in
the normal way: the condition of being disabled” (Disability, 2016). These differing
11

definitions are noted in the varying models of disability. Kaplan (2000) describes four
different historical and social models of disability: a moral model, a medical model, a
rehabilitation model, and the disability model. A moral model “regards disability as the
result of sin,” a medical model “regards disability as a defect or sickness which must be
cured through medical intervention,” and a rehabilitation model “regards the disability as
a deficiency that must be fixed by a rehabilitation professional or other helping
professional” (Kaplan, 2000, p. 352). Finally, in the disability model:
the problem is defined as a dominating attitude by professionals and others,
inadequate support services when compared with society generally, as well as
attitudinal, architectural, sensory, cognitive, and economic barriers, and the strong
tendency for people to generalize about all persons with disabilities overlooking
the large variations within the disability community (Kaplan, 2000, p. 352–353).
ADA’s definition of disability, though a medical definition, acknowledges that
society can be disabling (McGinnis, 2007), which fits the disability model. Webster’s
Dictionary definition of disability, however, strictly ties back to the medical model of
disability as the medical model operates under the conception that disabilities are defects
(Kaplan, 2000). Over time there has been a move toward the disability model as
demonstrated in the increase of public policy that acknowledges that “many of the
barriers to integration faced by disabled people are not inevitable, but instead are the
result of discriminatory policies and practices” (Funk, 1987, p. 7).
These historical and social models of disability could lend insight into the social
treatment of people with disabilities historically. Funk (1987) writes about the four
phases of how people with disabilities have been viewed socially from 1700 to 1985. In
the first phase (1700–1920), state-funded institutions began to be built to offer people
with disabilities minimum care (Funk, 1987). However, the inmates often received more
neglect and abuse than they did care. While, overall, this phase was a dark period for
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people with disabilities, there are records showing there were talks and classes at the
Metropolitan Museum of Art for people with visual impairments or blindness as early as
1910 (Andrus, 1999). Toward the end of this phase, reform occurred to provide assistance
to “deserving” people with disabilities, such as veterans or people with disabilities
resulting from industrial-related accidents (Funk, 1987).
In the second phase (1920–1960), there was a rise in large institutional facilities
for people with disabilities (Funk, 1987). At this time the common belief was that an
individual with disabilities needed to adapt to the environment, instead of viewing the
environment as the problem (Blandy, 1991). During this phase, organizations for the
blind were established, such as the American Foundation for the Blind in 1921 and the
National Federation for the Blind in 1941 (Stroman, 2003). Overall, during this phase, the
number of people with disabilities who could receive minimum care increased, but
people with disabilities were still viewed as forever requiring segregated care (Funk,
1987).
In the third phase (1960–1975), the public began to recognize the inadequacies of
the large institutions, and there was a shift toward the ideology of “normalization” by
viewing people with disabilities as contributing members of society focusing on their
similarities to people without disabilities (Blandy, 1991; Funk, 1987). In 1961, the
American Council for the Blind was established (Stroman, 2003).1 In addition, drawing
inspiration from the Civil Rights Movements in the ‘50s and ‘60s for racial and gender
equality, people with disabilities became very active in advocating for their rights in the
early ‘70s (Jaeger & Bowman, 2005). The Rehabilitation Act of 1973 was established
toward the end of the third phase and embedded within it was Section 504, which
1

During my research, I worked closely with the Colorado chapter of the American Council of the Blind,
A3
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prohibits discrimination based on disability (Hahn, 1985). Unfortunately, the law was not
enforced, which resulted in a series of protests (Jaeger & Bowman, 2005). The rise in
discussion about reform for people with disabilities led to a 1975 conference, “Art
Education and Special Education” supported by the National Art Education Association
and the Illinois Arts Council (Blandy, 1991). At the conference, art educators began to
discuss how to teach people with disabilities, though integration was not believed
appropriate for all learners (Blandy, 1991).
In the fourth phase (1976–1985) there was an increase in self-advocacy by people
with disabilities, and people with disabilities recognized they were challenged by
“human-made environments that failed to adapt to their needs” instead of being
inherently disabled (Blandy, 1991, p. 137), which is befitting of the disability model (as
discussed earlier). Moving past Funk’s phases, in 1990, the Americans with Disabilities
Act (ADA) was created promising equality for people with disabilities. Essentially, ADA
extended the protections created by the Rehabilitation Act to “equal opportunity in
employment, state and local government services, public accommodations, commercial
facilities, and transportation” (Jaeger & Bowman, 2003, p. 41). However, despite this
step in the right direction, there are still many flaws in the system. As Jaeger and
Bowman (2003) point out, there have been numerous cases taken to the Supreme Court
that established the standard that people with disabilities are only protected legally if they
can prove they have a disability “in spite of whatever corrective measures might exist”
(p. 44). ADA affected museums as they began to comply by providing ways to physically
access the museum (Stringer, 2014). However, inclusion for people with nonphysical
disabilities is lacking.
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Touch in Museums
Today, the majority of art museums operate under a no-touch model. It has
become indoctrinated in most visitors’ minds that art museums are not places for
touching objects. Jennie (2012) states touch was once much more incorporated into
museum experiences than it is today. In the seventeenth and eighteenth centuries, touch
was a normal part of visiting museums, which likely would have made museums of the
past more inclusive than they are today. In fact, Classen (2007) states, “in the late
seventeenth and eighteenth centuries, visitors to the Ashmolean and British Museum
would rub, pick up, shake, smell, and even taste artifacts on display” (Levent & PascualLeone, 2014, p. XVII). The current no-touch model, developed in the nineteenth century,
has been brought about for several reasons: “the impossibility of controlling uncultured
masses of visitors; improvement of display techniques and electric lighting, which
reduced the need to handle the object in order to see it better; and the new prominent role
of sight in nineteenth-century cultural discourse” (Bacci & Pavani, 2014, p. 18). In the
rise of the modern museum model in the nineteenth century, there was a shift in values
prioritizing the object over the visitor (Jennie, 2012).
Current Trends in Access Programs
McGinnis (2007) cites the U.S. Census Bureau as stating:
one in eight Americans is over 65 today; by 2030, the proportion will be one in
five. About 40% of those over 65 have some kind of physical, sensory, cognitive,
psychiatric, or other disability, and 46% of people with disabilities report having
multiple disabilities. (p. 138)
Hopefully this statistic is eye-opening as museum educators think about their audiences.
As baby boomers age, the percentage of Americans with disabilities rises with them.
Since ADA was passed, there has been an increase in access programs (programs
focusing on various populations with disabilities). The problem with the current trend in
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access programs is museums often include visitors with disabilities through separate
infrequent programs, rather than consistent inclusive modifications. Currently the
growing trend in art museum education is to shift away from the concept of
“accessibility” and move toward “inclusivity” (McGinnis, 2007).
The current model of access programs has many problems. Several studies have
reported improper treatment of visitors with low-vision by museum staff. Candlin (2003)
reports several participants in her study felt museum educators were patronizing, treating
visitors’ low-vision as an intellectual disability. In addition, many participants did not
desire attending special programs for low-vision because they felt the programs would
not be educationally stimulating (Candlin, 2003).
Aside from improper social treatment, visitors with visual impairments have also
found problems with poor exhibit design through low lighting, font choice (all upper-case
instead of incorporating both upper and lower), and lack of marketing for people with
low to no vision to find out about opportunities (Reich et al., 2011). Universal design
might be a way to help combat poor design choices. While originally targeting physical
accessibility, the concept of universal design has since expanded. According to Stringer
(2014), universal design has four essentials: it “(1) represents information in multiple
formats and media, (2) provides multiple pathways for students’ actions and expressions,
(3) provides multiple ways to engage learners’ interests and motivation, and (4) occurs in
a safe environment” (p. 29-30). Finally, in using universal design, multisensory materials
can benefit visitors by providing options from which the visitor can choose.
In an effort to combat poor treatment of visitors with disabilities, sensitivity
training needs to occur for all museum staff. The purpose of sensitivity training toward
people with disabilities is to view and treat the visitor as a person first, instead of a
disability. McGinnis (2007) emphasizes the need to view disability “as a difference rather
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than disadvantage” (p. 139). Stringer (2014) identifies a couple of different sensitivity
training options. For example, The Museum of Disability provides on-site training and
The Disability Etiquette Training Company provides on-site, teleconference, and online
training (Stringer, 2014). In addition, the Museum of London offers their disability
training guidelines online, which can then be adapted by other museums. (In lieu of
formal sensitivity training, I conducted audience research, which will be explained in
Chapter 3.) Snyder (2014) emphasizes, “‘the blind’ do not exist. They are unique
individuals living with some degree of vision loss as the result of a wide range of causes”
(p. 3). In moving toward inclusive programming, universal design and sensitivity training
are steps in the right direction.
Reviewing Reich, Lindgren-Streicher, Beyer, Levent, Pursley, and Mesiti’s 2011
Study
In 2011, the Museum of Science in Boston, MA and Art Beyond Sight, an
organization that provides strategies for how to make art and visual culture accessible for
people with visual impairments or blindness, partnered to examine the experiences of
visitors with visual impairments in art museums. The goal was to learn from these
experiences and find out the participants’ desired goals for their art museum experiences.
Researchers studied six focus groups in different parts of the country and their
experiences with the following museums: the Brooklyn Museum; the Solomon R.
Guggenheim Museum; the Indianapolis Museum of Art; the Museum of Fine Arts,
Houston; the National Gallery of Art; the San Francisco Museum of Modern Art; and the
Seattle Art Museum. The study was limited to adults with blindness or visual
impairments who had visited museums before, and the data was analyzed through coding
trends. The findings from Reich and colleagues’ 2011 study inspired my case study.
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Through listening to their participants, researchers learned about many ways
museums could improve in welcoming visitors with visual impairments or blindness. To
begin with, researchers noticed a wide range of participant backgrounds and experience
levels with art, and that there is a need for programs that can cater to the different
experience levels. In addition, researchers discovered there are a lot of logistical obstacles
for museum visitors with visual impairments or blindness in planning for their museum
visit, such as transportation and the necessity to seek out the museum’s accessibility
options before visiting. Also, researchers noted several comments regarding
programming and exhibit design. Not only did participants comment on the need for
multisensory experiences in museums, but also there was the desire for better lighting in
galleries and wall-text legibility.
Participants also commented on factors that influence their museum visit, such as
interactions with staff and what the participants’ overall desired outcomes are from their
museum visit. Many of the participants commented on their experience with museum
staff, and how their interactions affected their desire to go to museums. Participants
shared stories regarding the positive effect staff could have on their museum visit and,
unfortunately, more frequently, the negative effect poor interaction with staff could have
on a participant’s experience. Finally, participants discussed their desired goals for a
museum visit. Visitors with visual impairments or blindness desire “social experiences
that are intellectually and emotionally stimulating, welcoming, and enable independence”
(p. 56). These desired goals ultimately inspired my research question, which evaluates a
case study against standards established from Reich and colleagues’ (2011) study.
Throughout the focus groups, several participants expressed the desire for the ability to
be walk-in visitors and have equal, independent access to exhibitions as a sighted visitor.
In addition, visitors with visual impairments desire social stimulation (just like sighted
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visitors) and programs that challenge visitors emotionally and intellectually instead of
patronizing them. Finally, participants addressed the necessity for multisensory options to
experience the art in different ways (Reich et al., 2011). The next section takes a deeper
look at three of the established criteria (social involvement, intellectual and emotional
stimulation, and independent exploration), which were important in my case study
because I examined multisensory resources against these criteria.
Social Involvement, Intellectual and Emotional Stimulation, and Independent
Exploration
Having social experiences in art museums is one of the major goals for people
with visual impairments or blindness (Reich et al., 2011). More specifically, visitors with
visual impairments or blindness desire attending art museums with a friend or family
member or they enjoy listening to other visitors’ thoughts on tours (Reich et al., 2011). In
addition, visitors with blindness or visual impairments expressed that they like the social
aspect of sharing their museum experience with others (Reich et al., 2011). Candlin
(2003) also describes the importance of the social element of programs for people with
low to no vision. In thinking about one of her participants, Candlin (2003) wrote visiting
museums “also allows for an engagement with sighted people which [a participant with
blindness] feels is now missing” (p. 106). Visiting art museums can act as a way for
people with visual impairments or blindness to feel “more normal” as they engage with
the variety of other museum visitors (Candlin, 2003).
In addition to social involvement, art museum visitors with blindness or visual
impairments want to visit art museums when they are particularly excited about a specific
exhibit, and they also hope to be interested in the art enough to want to continue learning
about the art post-visit (Reich et al., 2011). Some of the participants in Reich and
colleagues’ 2011 study thought educational programs are watered down for people with
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visual impairments or blindness, instead of receiving content that is emotionally and
intellectually stimulating.
Finally, enabling independent exploration for visitors with blindness and visual
impairments is important to move toward creating a welcoming environment for all
visitors. Reich and colleagues (2011) discovered participants with low to no vision want
the ability to come back to museums on their own in order to build off of past museum
visits. Currently, there is unnecessary stress involved in preparing for a museum visit
because many people with low to no vision feel the need to find out if museums are able
to accommodate them.
The three desires of visitors with low to no vision established by Reich and
colleagues (social experiences, emotional and intellectual stimulation, and independent
exploration) became the criteria I evaluated the multisensory resources against. The
essential research question is inspired by the desire to learn if multisensory resources
could successfully meet the stated desired goals for people with low to no vision.
Learning Theories in Art Museums
As Burnham and Kai-Kee (2011) state, a museum educator’s goal is “for people
to gain a greater knowledge and understanding of a given work, and…for them to
connect with it personally, directly” (p. 15). The goal of educating the public leads to the
question of how best to teach in art museums because learning is “a never-ending
process” (Falk & Dierking, 2002, p. 35). Free-choice learning (Falk & Dierking, 2002)
and constructivism (Hein, 1998) are two learning theories embraced in art museums.
Free-choice learning is the “learning people do when they get to control what to
learn, when to learn, where to learn, and with whom to learn” (Falk & Dierking, 2002, p.
6). Free-choice learning can occur in a variety of settings and is based on the idea that
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learning stems from motivation and succeeds from “flow experiences,” where learners
have a spontaneous state of mind and learn without intending to (Falk & Dierking, 2002).
In addition, Falk and Dierking (2002) emphasize the rise of learning as leisure, and the
large role free-choice learning plays in being a “flexible, innovative, and efficient device
for facilitating the learning that the public craves” (p. 27). Because people with visual
impairments or blindness depend more on hearing, touch, scent, and taste as opposed to
sight; free-choice learning enables them to choose the learning style best for them.
Constructivist theory draws on the idea that learners succeed when expanding on
their prior knowledge (Hein, 1998). Falk and Dierking (2002) state, “the capacity to learn
is always dependent upon prior knowledge and experience, as well as upon interest,
motivation, and experiences” (p. 41). How does constructivism tie in to audiences with
visual impairments or blindness? Hein (1998) points out that when educators “work with
special needs learners,” they can gain knowledge that applies to all learners (p. 167).
Reich and colleagues (2011) advocate that the desires of people with visual
impairments or blindness in art museums is for social involvement, intellectual and
emotional stimulation, and independent exploration. These desired goals do not seem to
be too far from what sighted visitors want. Hein (1998) emphasizes that museums that
embrace constructivism provide social interaction, developmental appropriateness, and
intellectual challenge. The social aspect of learning is important because recent
neuroscience research reinforces the idea that “the human brain is actually constructed to
gather and process information in meaningful social/cultural ways” (Falk & Dierking,
2002, p. 51). Finally, Falk and Dierking (2002) state that in successful free-choice
learning, learners are given multiple engagement and content level options from which to
choose.
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In this case study, I embrace multisensory learning, which is the use of multiple
modalities in learning (Levent & Pascual-Leone, 2014). Free-choice learning,
constructivism, and multisensory learning all operate under the belief that learning is
most successful when individualized, however, Falk and Dierking (2002) reiterate that it
is not possible to create a learning experience “that equally accommodates the specific
beliefs, interests, and knowledge of millions of people” (p. 140). Falk and Dierking
(2002) do state that while this is not possible, it is possible to come close to providing
equal accommodations for multiple learners by “making an effort to connect the learning
experience being designed to what people already know and are interested in, and then
building opportunities for choice and control into the design of the experience” (p. 140).
Finally, Falk and Dierking (2002) emphasize that “flow” learning experiences are
experiences involving the whole body and all the senses (which can be found in
multisensory learning). The next section further explores the use of multisensory
engagement in art museums.
MULTISENSORY ENGAGEMENT
Multisensory engagement is the use of a variety of sensory materials to lead to
meaning-making. This form of engagement is believed to be more comfortable for
humans than unisensory engagement (engaging only one sense instead of multiple). In
one study, five-month-olds were able to discriminate amongst visual images only if they
were accompanied with an auditory component (Shams & Seitz, 2008). The preference
for multisensory engagement in infants seems to be echoed in adults. In fact,
“unisensory-training protocols used for skill acquisition in adults can provide unnatural
settings and do not tap into multisensory learning mechanisms that have evolved to
produce optimal behavior in the naturally multisensory environment” (Shams & Seitz,
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2008, p. 411). Embracing multisensory engagement has many benefits, which museums
could utilize to increase meaning-making.
Benefits of Using Multisensory Resources
Just like sighted visitors, those with visual impairments or blindness have a
variety of learning preferences. Offering multiple tools to supplement the artwork allows
visitors to pick and choose what works for them. One visitor might benefit the most from
sound, while another might be the most engaged when using olfactory resources.
Incorporating multisensory resources into art museums is a visitor-centered approach
because this model empowers visitors to experience art in the way that best supports their
learning style. In a study conducted by researcher Wendy L. Dodek (2012) at the
Museum of Fine Arts, Boston, 70% of participants expressed having hands-on activities
was very important to their learning. Because having a multimodal environment is
important to learners, it seems only fitting that museum educators seize multisensory
engagement as an opportunity to reach and teach visitors. Levent and Pascual-Leone
(2014) state multisensory learning leads to “better information retention, improved native
and foreign language skills, better performance on reading tests, enhanced mathematical
skills, and improved ability to multitask” (p. XVII).
One of the reasons multisensory engagement is so powerful is likely due to the
correlation between the senses and memory. Researcher Trygg Engen explains, “the main
function of the sense of smell is not to recall odors for cognitive reasons but to respond to
the odors actually encountered” (as cited in Talan, 1988, p. A7). These responses often
are in the form of a memory. As many educators employ constructivist theory, this
memory stimulation can be useful in triggering visitors’ personal memories, which they
can then connect back to the artworks and lead to meaning-making. In Dodek’s 2012
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study, half of the participants were given a standard tour and half received a multisensory
tour. Following up on the participants’ experiences two weeks after the tour, the visitors
with the multisensory experience held the strongest memories recalling concrete details.
These visitors were also more likely to tell friends and family about the art they saw
(Dodek, 2012). In addition, when researcher George E. Hein (1998) observed visual, oral,
tactile, and olfactory learners at an exhibition at the Boston Museum of Science, family
groups reunited to discuss their experiences and were able to have rich conversations
about the different multisensory resources they experienced. Also, in addition to audio
description, other types of sounds can be important tools for accessing artwork for people
with visual impairments by triggering memories as well: “Encountering the sound again
will make the object more available, for instance, by bringing it consciously to mind or
by enabling a faster response to it (a phenomenon termed ‘associative priming’)” (Ward,
2014, p. 274). Ultimately, the use of multisensory resources leads to both the increase of
learning style options and heightened memory recall in the museum.
Roles of the Senses in Museums
Understanding the roles of the senses in museums can help explain the benefits of
utilizing each sense. Touch can help visitors feel a stronger connection to the art. Levent
and McRainey (2014) state “all objects, including museum objects, hold a bit of mystery
in their ability to defy and traverse the boundaries of time” (p. 78). While it is rare for
visitors to be permitted to touch the real objects, replicas can help bridge the disconnect
and give visitors a more personal experience with the art. Touch can be an especially
important sense for people with visual impairments or blindness in museums as they use
touch to interpret objects.
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Sound adds “a dimension to our perceptual experience that none of the other four senses
ever truly capture” (Arnott & Alain, 2014, p. 85). Both musical and nonmusical sounds
elicit emotional responses. For example, upbeat music, fingernails on a chalkboard, and
human laughter all affect our emotional state (Arnott & Alain, 2014). Associating
artwork with sounds could heighten the emotional response to the artwork potentially
producing a stronger connection to the art.
Smell, less commonly associated with museums, is an important sense in memory
recall:
Indeed in all of the studies that have examined the age of memories retrieved
following an olfactory cue (i.e., sniff the odor and describe any memory it may
bring to mind), all have found that odors lead to the retrieval of more memories
drawn from the first decade of that person’s life than other sensory cues.
(Stevenson, 2014, p. 156)
Not only are smells powerful in recalling early memories, but also smell is more
powerful at retrieving memories than the other senses. Herz (2004) conducted a study at
the Smithsonian Institution in Washington, D.C. testing memory recall from odor, vision,
and sound discovering “odor cues were significantly more likely to generate both a more
emotive memory and to make that memory especially evocative—feeling as if one were
there” (Stevenson, 2014, p. 156). Smell is a powerful sense not just in memory recall, but
also in affecting mood (Stevenson, 2014). Scents “can make one feel a part of what is
being smelled and can create powerful, and often negative emotions—emotions that may
be quite appropriate and add significantly to the impact of particular exhibits”
(Stevenson, 2014, p. 152). Odor is such a powerful sense because “we feel as if an odor
is actually in contact with us, directly acting upon us, making us feel ill, disgusted, fearful
(or perhaps happy), in a way that we do not feel with most forms of visual or auditory
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sensation” (Stevenson, 2014, p. 157). The ability for smell to trigger memories and affect
mood is a powerful tool to connect visitors with artworks in museums.
Levent and Pascual-Leone (2014) state that when it comes down to it “the
museum experience will be multisensory, whether we want it or not—thus it is better to
pay attention to achieve desired effects rather than allowing for incidental and potentially
undesirable effects” (p. XVIII). As museum educators move toward increasing inclusivity
for all visitors, multisensory resources seem to be a possible solution. Offering
multisensory resources “would serve to break down barriers between vision-impaired and
sighted patrons, making a more inclusive space” (Stevenson, 2014, p. 160).
LOGISTICS BEHIND IMPLEMENTING MULTISENSORY RESOURCES
Creating Multisensory Resources
In order to design multisensory materials for museums, there needs to be some
understanding about what makes for good multisensory resources and how to create
them. This section presents the current research on how to create multisensory resources
for art education.
The role of touch in museums is increasing (Levent & Pascual-Leone, 2014).
Tactile graphics can provide a way for visitors to experience parts of artworks they
otherwise would not be able to. Tactile graphics are three-dimensional, touchable
resources that convey information from visual images. They can be produced in the form
of tactile diagrams (raised line drawings of images) or textured replicas (reproductions
that use textures to convey meaning), and they can be created through a variety of
methods. Minder (2015) reviewed the low-vision accessibility at the Museo del Prado,
which included exploring how the Prado creates their resources. Currently, Museo
Nacional del Prado estimates spending $6,680 per tactile artwork replica. This is largely
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due to their process of employing special ink to print a wide range of textures. The Art
Institute of Chicago uses 3D printing to create their TacTile Kits, which incorporate
8x10-inch plastic tablets, a color photo of the artwork, and both large print and Braille
descriptions of the artwork (Beete, 2015). Technology is leading to innovative
approaches toward creating tactile graphics, but it is not realistic for all museums to
afford similar technology. Instead, it is necessary to take a look at more affordable
alternatives for creating tactile graphics.
Art Beyond Sight, an organization dedicated to making art more accessible for
people with blindness and vision impairments, provides several resources for educators.
One of their online handbooks explains how to create one’s own tactile diagrams of
artwork. This includes simplifying the artwork to outlines and thickening lines based on
the area’s significance in the piece. In addition, once the diagram has outlines, educators
may add in patterns using Xacto knives to help differentiate objects (“Guidelines for
Making Tactile Diagrams and Accompanying Narratives,” n.d., para. 23).
When creating tactile graphics for people with visual impairments, it is essential
to focus on touching instead of seeing. Researcher Lori Schramel conducted a study in
2000 looking at the differences between a traditional (visual) approach and a
multisensory approach toward art criticism in a high school where she taught students
with visual impairments. For her research, Schramel had to experiment while making
multisensory materials. Schramel’s tactile graphics went through several changes
ultimately settling on leaving tactile reproductions white as opposed to painting true
colors because she felt in her study “color [had] no relevance to tactile quality. Adding
color to the tactile representation serves no purpose for the blind viewer” (2000, p. 78).
In contrast, one of Museo Nacional del Prado’s 2015 exhibitions, “Touching the Prado”
focused on replicas of artworks, all of which incorporated color (Frayer, 2015). The use
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of color was beneficial for visitors who still had some vision. In discussing the replicas,
one visitor with low-vision said, “I can see light and some colors, but the rest, I use the
texture to complete the picture in my mind” (p. 5).
However, in creating tactile graphics for visitors to engage with, educators must
keep in mind there must be some level of training for how to touch the objects. Candlin
(2003) explains several participants with low-vision think being handed an object to
touch without context does not enhance the museum experience. Instead, participants
were left feeling confused, feeling that looking at an image and feeling an image were
two completely different languages and without a translation, the meaning is lost
(Candlin, 2003). So, how do educators attempt to translate between the two languages?
One method is through the incorporation of Braille. Braille could be included alongside a
graphic to provide a description of the artwork. However, it is important for educators to
keep in mind the percentage of people with visual impairments or blindness who use
Braille is very low. Snyder (2014) states only 10% of people with visual impairments or
blindness know Braille (p. 3). Of course, this low percentage does not mean that Braille
should not be included in museums. Rather, this statistic demonstrates the importance for
educators to be aware that they cannot rely only on Braille to reach their visitors with
visual impairments or blindness. An alternative approach could be using audio.
The most common association with audio in museums is audio guides. However,
traditional audio guides are not very useful for people with visual impairments or
blindness unless the audio includes a verbal description of the artworks. Verbal
descriptions (sometimes called audio descriptions) are audio guides that describe an
artwork’s visual appearance. Verbal descriptions can be short or long, include sound
effects, and/or provide art historical background. There are many resources for writing
verbal descriptions, which have varying guidelines. Accessible Museum (AM)
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Kielbowska et al., 2013) is one online resource that provides insight for how to approach
writing brief, accessible verbal descriptions. While AM is geared more toward accessible
online resources, their guide to writing a visual description could provide the beginning
steps toward writing a brief verbal description. The AM site includes the suggestion to
approach the first sentence with an overall description of the subject matter. For the
second sentence, AM guidelines recommend describing the composition. The third
sentence should provide an overall impression of the work based on tone and mood.
Finally, the concluding sentence should focus on important details of the artwork
(Kielbowska, Durlak, & Han, 2013).
Art Beyond Sight (Axel, Hooper, Kardoulias, Keyes & Rosenberg, 1996) also
offers guidelines for how to write audio descriptions. ABS recommends the first
information provided during a verbal description be the contents of the object label, and
then the description should move on to a general overview of the subject, form, and color
of the artwork. Once the overview is given, the description should orient the visitor to the
composition using the positions of numbers on a clock. The terms “right” and “left” can
be ambiguous unless qualified (Axel et al., 1996). After orientation to the composition,
the description should focus on the style of the artwork. ABS recommendations suggest
providing vivid details, referring to other senses, and finding opportunities to enable
visitors to touch the artwork (or reproductions) (Axel et al., 1996).
The use of verbal description in tours is fairly new in museums. The first audiodescribed tours of museum exhibits and National Park Service exhibits were created in
the late 1980s and early 1990s (Snyder, 2014). Snyder has developed four fundamental
elements for writing audio description: “observation, editing, language, and vocal skills”
(p. 29). With observation, Snyder advises to avoid the temptation to assign a generic label
because “labeling is not observing” (p. 32). Snyder explains the difference as
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describing how something is as opposed to what it is. For Snyder, developing a visual
literacy, or increasing one’s awareness, builds the foundation for verbal descriptions. In
the editing phase, Snyder emphasizes that the focus needs to be on what is most
important to understanding and appreciating a visual image. Describers should go from
general to specific, describe color, and include directional information (Snyder, 2014).
When thinking about language, Snyder (2014) recommends being critical about word
choice. For example, race cannot be told from an image alone, so the appropriate
approach is to describe individuals as “light-skinned, dark-skinned, olive-skinned”
(Snyder, 2014, p. 40). Describers should avoid art jargon and stick to everyday language
because of the varied audience. In addition, describers ought to avoid censorship and be
careful with pronouns so as to not mislead listeners. Also, in regards to objectivity,
Snyder (2014) recommends it is important to describe exactly what is seen, rather than
judgments based on the observable. It is also important to think about how words are
pronounced and enunciated so listeners can clearly understand the description. In
addition, Snyder suggests describing orientation of the content in visual art by the
positions on a clock. If right and left are used, they need to be qualified by relative
position to surrounding objects with established locations. Finally, Snyder (2014)
recommends when discussing visual art, it is best to keep verbal description separate
from historical context. Therefore, a verbal description should be read during tours when
people with visual impairments or blindness are present, but not read if the tour consists
of only sighted visitors. This last recommendation differs from ABS, which suggests
incorporating art historical context with the verbal description (Axel et al., 1996).
Lou Giansante (Giansante, n.d.) works for ABS and is a contract verbal
description writer for art museums. Giansante observes that while he originally wrote
verbal descriptions specifically for people with visual impairments or blindness; he now
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writes for all audiences. In doing so, Giansante (n.d.) incorporates art historical context
into verbal description and reports sighted visitors do not seem to be bothered by the
verbal description. Giansante states that while sighted visitors can see what is described,
listening to a verbal description can lead to close-looking. In addition, Giansante’s guide
to writing verbal description recommends adding in music, sound effects, and dialogue to
create a richer experience. Also, Giansante’s guide provides suggestions for what to
describe, how to describe, methods for delivering audio guides, and suggested length of
the audio guide. For example, Giansante recommends verbal descriptions (with art
historical context imbedded) be roughly three to six minutes long, on average about four
to five minutes long.
While tactile graphics and verbal descriptions might be the most critical tools in
enhancing the museum experience for visitors with visual impairments, both
supplemental sounds and smell can be beneficial tools to aid engagement with artwork.
Choosing smells and supplemental audio is often conducted through well-educated
guesses about what a specific time period or place would have smelled like or sounded
like (Stevenson, 2014). One drawback to pairing smells and sounds to an artwork is
people tend to have different associations with memory, so there is a level of subjectivity
involved. It seems the best approach is to try to research and make as close of match as
possible through well-educated guessing because “the closer the match, the more likely
[someone is able] to perceive… [the] smell as that particular odor” (Stevenson, 2014, p.
154). There are a few different approaches to using scents in museums: a) choosing a
smell that will hopefully make the visitor feel as though he/she is in the artwork’s time
and space, b) choosing a smell to trigger a memory, c) choosing a smell in an attempt to
induce an emotion, d) choosing a smell to subtly manipulate an emotional response, and
e) choosing a smell to assist with way-finding (Stevenson, 2014). Taste, while likely also
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beneficial, becomes more problematic due to the need to regulate food safety and not
trigger allergies.
Overall, despite the benefits of multisensory engagement, there is still little
research on how to create and implement multisensory resources in museums. Because of
this, much of what I employed in my research derived from advice from art museum
educators who employ multisensory resources and my creative exploration. Ideally,
exploring multisensory resources will help museum educators learn which of the
resources are especially advantageous to use.
Implementing Multisensory Resources
Even if museum educators know multisensory engagement is impactful, it is
difficult to know how to begin incorporating multisensory materials. Tactile museums,
ones that offer opportunities to touch plaster replicas of masterpieces, seem to be carving
the path toward consistent incorporation of tactile materials in museums (“Learning Tool:
Touch Tours and Other Tactile Experiences,” n.d., para. 2). Levent and McRainey (2014)
list the Museo Omero in Ancona, Italy, Museo Tifologico in Madrid; and the Tactile
Museum at the Lighthouse in Athens, Greece as museums where everything is touchable.
However, there are also museums that include touch through separate touch galleries
within otherwise no-touch museums. These museums exhibit “touchable plaster,
fiberglass, and bronze replicas, scale architectural models, and original works of art”
(Levent & McRainey, 2014, p. 70). Other museums, such as the Meadows Museum in
Dallas, incorporate tactile graphics along with other multisensory materials by wheeling
carts with multisensory resources during tours. Another approach is the Denver Art
Museum’s “Tactile Tables” program, which is a bi-monthly program where tables are set
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up in front of original artworks. These tables are staffed with a docent who offers tactile
graphics to visitors walking by.
Audio guides (as stated earlier) and music playing through the galleries are a
couple of ways of bringing sound into museums. However, verbal description, sound
effects, and other forms of audio can be played during guided-tours or through
technology supporting self-guided tours. Through the use of technology, there are also
advanced inclusions of audio in museums. Arnott and Alain (2014) describe a device that
has cameras mounted on a pair of glasses, a transducer device, and earphones. The device
pairs audio with the artwork.
Every second, the device converts the camera's image (i.e., the visual scene
immediately in front of the user) into a stereo soundscape that is played through
the earphones. The sound of the converted image is one that sweeps from the left
ear to the right ear over a one-second duration, corresponding to the left-to-right
axis of each visual image. The loudness of the sound corresponds to the
brightness of the visual scene (e.g., black color is associated with no sound,
whereas bright contrasts like white correspond to the maximum amplitude), and
elevation in the visual image is represented by pitch. (Arnott & Alain, 2014, p.
102)
There are a multitude of ways audio can be included in museums, so museum
educators should examine the target audience and the artwork with which the audio will
be paired.
Smell can be incorporated into museums either through exhibits that focus
specifically on odor or through a larger multisensory exhibition. For example, Adventures
in Scent at the British Museum in London (2011) and Sensorium in New York (2011) are
listed by Stevenson (2014) as exhibitions that focused on scent primarily. More
commonly, smell is incorporated into museums to help supplement an exhibition. For
example, the Vatican Museum, the Brooklyn Museum of Art (Stevenson, 2014), and the
Meadows Museum in Dallas all incorporate smell into their multisensory tours. The
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logistical challenge of incorporating smell is finding a way “to keep odorant levels
sufficiently localized so as not to contaminate a larger space, while on the other hand
ensuring sufficient strength at the targeted location” (Stevenson, 2014, p. 162). The
Denver Art Museum succeeded at this by placing a scent room tucked within In Bloom,
an exhibition at the museum in 2015. Once educators are ready to choose scents, there are
several companies that sell unique odors that museums can incorporate into their exhibits.
Finally, taste is likely the most problematic sense to incorporate in art museums
outside of museum cafes. However, this does not mean it is impossible. Artists are also
incorporating multisensory engagement into their works. In Strange Pilgrims, an
exhibition at The Visual Arts Center at The University of Texas in Austin, curated by The
Contemporary, Austin, there was an interactive piece that provided visitors with food and
drinks. Phil Collins’s This Unfortunate Thing Between Us incorporates two break rooms
where visitors are able to relax and consume the amenities just as they would in a
traditional break room. Overall, the challenge of taste should not be avoided, but rather
carefully considered.
CONCLUSION
There should be no question that access programs in art museums need to be
revamped. The objective in this case study was to test multisensory resources for people
with visual impairments against criteria established by Reich, Lindgren-Streicher, Beyer,
Levent, Pursley, and Mesiti (2011), This chapter focused on the current research on
visual impairment in museums, multisensory engagement, and logistics behind
implementing multisensory resources. The following chapter moves into the research
method behind how I implemented concepts and practices from this literature review to
answer my research question.
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Chapter 3: Research Method
My challenge, as the central research question states, was to learn how
multisensory resources might facilitate social involvement, intellectual and emotional
stimulation, and independent exploration for people with visual impairments or blindness
in an art museum. I chose to conduct qualitative research because my interest was in
researching a human problem (Creswell, 2007). Quantitative and qualitative research
differ in that, while “quantitative researchers seek casual determination, prediction, and
generalization

of

findings,

qualitative

researchers

seek

instead

illumination,

understanding, and extrapolation to similar situations” (Hoepfl, 1997, p. 1). In
contemplating how to reach the objective posed by my research question, I realized I
needed to conduct preliminary research to learn how best to design, create, and
implement the multisensory resources that would be examined as a possible method of
enabling visitors with low to no vision to have social engagement, intellectual and
emotional stimulation, and independent exploration. Ultimately this led to a three-part
research project. For clarity, I will be calling the first part, Part I (sensitivity training), the
second part, Part II (creating multisensory resources), and the third part, Part III
(implementing the multisensory resources). The first part, Part I, was my background
research as I gained informal sensitivity training and learned methods for designing
multisensory resources. The second part, Part II, focused on creating the multisensory
resources. In what I label Part III, I implemented the multisensory resources with people
with low to no vision.
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METHODOLOGY
Qualitative Case Study
After reflecting on the objective of the research, I decided to conduct a case study.
Case studies are a qualitative approach to research that explores a bounded system (a
particular situation, event, program, or phenomenon) through multiple sources of
information (Creswell, 2007; Merriam, 1998; Yin, 2012). In this case, the bounded
system was the multisensory resources with people with low to no vision in an art
museum. There are several different types of case studies, but I chose to conduct an
intrinsic case study. This method focuses on evaluating a program because the “case
presents an unusual or unique situation” (Creswell, 2007, p. 74). For my research study,
examining the value of multisensory resources for people with low to no vision presented
an unusual situation. More specifically, the study focused on how multisensory resources
might facilitate social involvement, intellectual and emotional stimulation, and
independent exploration for people with visual impairments or blindness (Reich et al.,
2011).
Qualitative case studies generally have small sample sizes, and “the aim is to
illuminate the general by looking at the particular” (Denscombe, 2003, p. 53). The
emphasis on small sample sizes makes the research subjective because interpretations can
be flawed; therefore, it is necessary to use multiple methods of data collection
(Denscombe, 2003). Common data collection methods used in case studies are
interviews, field notes, observation, and document analysis (Yin, 2012). For this study, I
gathered data through interviews, field notes, and diaries (Dana, 2013; Yin, 2012). The
use of multiple methods strengthens the validity of the study through triangulation, which
refers to using multiple data collection sources to “cross-check” interpretations
(Denscombe, 2003; Steinmann, 2013).
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The credibility of case studies is often questioned due to the recording of “soft
data” (Denscombe, 2003). My case study has limitations in that it cannot be used to
generalize the value of all multisensory resources utilized by people with low to no vision
in art museums. However, the findings from my research could provide insight into how
to create inclusive programming for people with low to no vision and the challenges and
benefits associated with multisensory resources in art museums. Also, the advantage of
this particular case study is its holistic three-part nature, which presents not only the
findings of implementing multisensory resources, but also the sensitivity training that
went into the implementation. My thesis committee approved the proposal in May 2015,
and I submitted an application to and was approved by the Institutional Review Board
(IRB) in June 2015 (Appendix A).
PLANNING THE RESEARCH
Choosing the Site
I first became interested in conducting research at the Denver Art Museum
(DAM) when I looked at their website and learned about the access programs offered. I
accepted an internship at the museum for the summer of 2015, and then began to pursue
the opportunity to simultaneously conduct research during my internship. The Denver Art
Museum’s mission is to be “an educational, nonprofit resource that sparks creative
thinking and expression through transformative experiences with art” (“Mission &
History,” 2015, para. 1). I thought the education staff would be receptive to my desire to
explore how best to serve one of their audiences. I received site approval to conduct
research at the Denver Art Museum in July 2015 (Appendix B).
Although this case study was conducted at the DAM, I also wanted to get
involved with an organization that works exclusively with people with visual
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impairments or blindness because it is necessary to understand their needs first-hand prior
to designing resources for them. Integrating myself into a community of people with
visual impairments or blindness was similar to the approach ethnographers use. In
ethnography, the researcher is “trying to get a picture, recognize patterns, and understand
the significance of what’s going on in the situation he or she is observing” (Anderson,
2003, p. 157). I decided it was important to immerse myself in the community to be more
sensitive to my target population through the form of observational sensitivity (Smith,
1973) and in-person experiences. Observational sensitivity is the ability to perceive
someone as they are through observation (Smith, 1973). I used this type of informal
sensitivity training and conducted audience research to become sensitive to my target
population. Some of the believed benefits of sensitivity training are making an individual
more understanding of “the real feelings, values, and intents of others” (Edwards, 1970,
p. 259) and improving human existence overall (Corey & Corey, 1970). Corey and Corey
(1970) emphasize the importance of experiences where “people are actively reacting to
one another” instead of only reading about how to be sensitive (p. 239). Prior to this
research, I read about how to be sensitive toward people with visual impairments or
blindness, and I had some prior experience working with people with low to no vision at
the Meadows Museum in Dallas, TX. However, before implementing the multisensory
resources for this research, I decided I needed to spend time with my target population so
that I had a better understanding of the people for whom I was creating resources. I
achieved this through the use of both observational sensitivity and in-person experiences.
The second organization I decided to utilize was the American Council for the
Blind of Colorado, who go by the name A3, which stands for Adapt, Adjust, Achieve
(“A3: Empowering People with Vision Loss,” n.d.). A3 is a non-profit organization with
the mission of providing “personalized education, training, and support for individuals
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significantly impacted by vision loss to help them adapt, adjust, and achieve maximum
independence” (“A3: Empowering People with Vision Loss,” n.d., para. 1). A3 offers inhome services in which staff and volunteers help make homes safer by looking for safety
risks, as well as providing ideas for daily living skills. Once I finalized my plans to spend
the summer in Denver, I reached out to the Volunteer Coordinator at A3, Martina Torres.
Through communication with Martina, we established an internship where I would have
the opportunity to attend support groups for people with low to no vision and a resource
fair (an exposition with information about available resources for people with low to no
vision, such as accessible transportation and assistive technology for reading). Interning
with A3 was a critical part of this research, as it enabled me to spend time with a
community of people in Denver with low to no vision. An essential step toward
approaching sensitivity is creating a safe space that encourages expression (Corey &
Corey, 1970). During my time with A3, I was able to interact with people with visual
impairments or blindness in an environment where they felt comfortable expressing their
concerns. In addition to my internship with A3, I also was able to interview two people
with low to no vision about their personal experiences in art museums. I believe it was
my responsibility as a researcher to be around people with low to no vision so that I could
be mindful about how to create and implement multisensory resources for them.
Designing a Research Plan
As I stated earlier, I separated this research into three parts. My primary objective
was to implement multisensory resources with people with visual impairments or
blindness in an art museum, but I needed to have an understanding of how best to
accomplish this. In Part I, my research consisted in identifying and obtaining the
sensitivity necessary to design and implement multisensory resources. During Part II, I
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created the multisensory resources to be used at the DAM with my participants with low
to no vision. In the final part, Part III, I implemented the multisensory resources to
explore their value (social interaction, emotional and intellectual stimulation, and
independent exploration).
Part I: Sensitivity Training
I began my internships at the DAM and A3 when I arrived in Denver at the end of
May 2015 and finished them in mid-August. In June, I went to both A3’s volunteer
training and a resource fair it sponsored. In July, I began attending support groups for
people with low to no vision. I recorded my reflections during my experiences with A3 in
a diary. Once I had obtained site approval from the DAM at the start of July, I
interviewed two key professionals in the field, Lindsey Miller, Interim Access
Coordinator at the DAM, and Martina Torres, Volunteer Coordinator at A3. In addition to
my interviews with Lindsey and Martina, I interviewed Bill West, the Volunteer Trainer
at A3, Karely Madrid, a woman with low-vision, and Ann Cunningham (who created
tactile resources for the DAM). The goal of Part I was to train myself on how to be
sensitive to my target population, and also to get ideas for how to design the multisensory
resources. The data I collected during this sensitivity training is presented in Chapter 4. I
then analyzed the data looking for emerging themes.
Part II: Creating Multisensory Resources
In mid-July, after my sensitivity training was complete, I moved on to Part II,
where I created multisensory resources for two artworks at the DAM: Scott Fraser’s
Three Fishermen, 1992 (Figure 1) and Kay Sage’s A Little Later, 1938 (Figure 2). Over
the following three weeks, I created tactile diagrams, textured replicas, scented
handkerchiefs, and audio files for the two paintings. I maintained a diary during this
40

process to reflect the choices I made throughout the design and creation of the resources.
The data from this process is recorded in Chapter 5. As in Part I, I analyzed the data from
my diary by looking for emerging themes.

Figure 1: Scott Fraser, Three Fishermen, 19922

2

Scott Fraser, Three Fishermen, 1992
Denver Art Museum Collection: Funds from Contemporary Realism Group, 1993.2
Photo courtesy of the Denver Art Museum
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Figure 2: Kay Sage, A Little Later, 19393

3

Kay Sage, A Little Later, 1938
Denver Art Museum Collection: Gift of the Estate of Kay Sage Tanguy, 1964.80
Photo courtesy of the Denver Art Museum
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Part III: Implementing the Multisensory Resources
In the second week in August, I began to implement the multisensory resources.
Over the course of a week, I met with five people with low to no vision at the DAM to
research the value of the multisensory resources as participants explored them. Through
the use of interviews and field notes, I examined the value of multisensory resources
using criteria established by Reich and colleagues (2011) (social involvement,
independent and emotional stimulation, and independent exploration) during this part of
my research. Because I already had criteria established from Reich and colleagues
(2011), I primarily analyzed the data using pre-established themes (Ryan & Bernard,
2003). Also, I analyzed the data using content analysis to look for emerging themes
(Stokrocki, 1997). My observations and experiences while implementing the
multisensory resources will appear in Chapter 6.
Choosing the Participants
For Part I, I interviewed five participants. The first two interviewees were Lindsey
Miller, Interim Access Coordinator at the DAM, and Martina Torres, Volunteer
Coordinator at A3. I was interested in interviewing both of them because of their direct
experience with developing programs for people with visual impairments or blindness.
Through my connection to Lindsey, I also interviewed Ann Cunningham, who is a tactile
artist and created tactile graphics for the DAM. Finally, I interviewed two people with
low to no vision, Karely Madrid and Bill West. I met Karely at the DAM’s Tactile Tables
program on June 12th, and I met Bill at A3’s volunteer training on June 18th. Through
my interviews with these five people, I gained informal sensitivity training. In addition,
they provided suggestions for how to design multisensory resources for people with
visual impairments or blindness, which was beneficial when I began to create such
resources in Part II.
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After selecting a site and completing Part I, I began Part II. During this time, I
began looking for participants for Part III, who would be implementing the multisensory
resources. My target number was 5–7 participants, who were adults with low to no vision
and had attended a museum at least once in their life. I stipulated the requirement for
them to have attended a museum previously so they could compare their experience with
the multisensory resources I designed to their past experiences at other museums. I
established this criterion because Yin (2014) recommends, “you should have defined a
set of operational criteria whereby candidates will be deemed qualified to serve as cases”
(p. 95).
I employed convenience sampling to procure participants, which refers to the
technique of selecting the most accessible subjects (Marshall, 1996; Merriam, 1998).
Martina Torres, the Volunteer Coordinator at A3, recommended the majority of the
participants for Part III to me. Martina helped connect me with people with low to no
vision who she thought might be interested in participating. Martina suggested
participants who had access to transportation and who might be interested in visiting the
DAM. In addition, I wanted participants who would be new to experiencing the
multisensory resources I created. While four of the participants came through contacts
with Martina, the last participant I met spontaneously while walking around the Denver
Art Museum during the DAM’s August Tactile Tables program on August 14th. Two of
the participants experienced the multisensory resources by themselves, while the other
three participants explored the resources together. The first participant, Carolyn Ruiz, is a
woman with low-vision and is considered legally blind. The second, third, and fourth
participants visited the DAM together to engage with the multisensory resources. Two of
the participants were sisters (Darlene Calkins and Marlene Kaiser), and the third was
their friend, Carrie Dent. Marlene stated she is “total,” which refers to total blindness, or
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the lack of vision including light perception. In contrast, Darlene and Carrie said they
have partial vision. The final participant, who I met walking around the DAM, was
Joseph Lamers. Joseph stated he has light perception, which refers to the ability to notice
the presence and absence of lighting.
It is important for the researcher to be mindful of participants’ anonymity
especially when researching sensitive topics (Creswell, 2007). As most of the participants
in this case study have a visual impairment or are blind, I offered to read aloud the
participant consent form (Appendix C). In addition, the consent form asked if participants
would prefer to be referred to in the study by their real name or a pseudonym. All of the
participants chose to be referred to by their real names.
ROLE OF THE RESEARCHER
During the course of the data gathering, my role in the research shifted from fullobserver to complete-participant to participant-observer (Sevigny, 1978). The fullobserver observes without interacting with participants and also conceals his/her role
(Gold, 1958). In Part I, I acted as a full-observer in my involvement with A3 by sitting in
on support group sessions and maintaining a reflective diary. In this role, I observed but
did not interact with the people with visual impairments or blindness. In Part II, I created
the multisensory resources, which shifted my role to complete-participant (Gold, 1958).
As a complete-participant, I interacted actively within the setting by creating the
multisensory resources (Gold, 1958).
In Part III, I shifted to the role of participant-observer. The participant-observer
takes on a more active role in observing such as “serving as a staff member in an
organizational setting” or “being a key decision maker in an organizational setting” (Yin,
2014, p. 115). During Part III, I observed how people with low to no vision interacted
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with the multisensory resources at the DAM, but I also made myself available to answer
questions during their exploration. By allowing participants to ask questions during
exploration, I served as the facilitator of the multisensory resources as well as the
researcher. As Gillham (2010) states, “the value of being a participant observer, perhaps
becoming a temporary member of the setting, is that you are more likely to get to the
informal reality” (p. 28). In this research, the informal reality was the simulation of
participants as walk-in museum visitors.
In order to remain consistent, I read an instruction sheet on how to engage with
the multisensory resources (Appendix D) to each participant before they began their
exploration. The instruction sheet listed the resources participants were to engage with
and explained the logistics of the iPad and VoiceOver, which were components of the
resources. In addition, the instruction sheet stated I would be available to answer any
questions the participants had while they engaged with the multisensory resources, but I
would not offer assistance unless they asked. I made myself available to the participants
to answer questions in order to provide a safe space for participants to be as authentic
with the multisensory resources as possible. I chose this role because I wanted to simulate
the scenario of walk-in visitors asking a museum representative questions in the galleries.
In this situation, I acted as a museum representative by being able to answer the
participants’ questions regarding the multisensory resources, but I did not offer assistance
unless a participant asked a question.
DATA COLLECTION INSTRUMENTS
In case studies there are a variety of methods of collecting data. Yin (2010) lists
“direct observations, interviews, archival records, documents, participant-observation,
and physical observation” as data collection sources in case study research (p. 10). For
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my research study, it made sense to utilize multiple methods to provide a holistic
evaluation of the multisensory resources. According to case study methodology, I
decided to gather data through using a diary, conducting interviews, and recording field
notes. Using multiple sources was a way to evaluate the accuracy of the data. In this
research, I used triangulation, which refers to the establishment of converging lines of
evidence usually through the use of three or more data collection methods (Yin, 2012). In
Part I, I used both diary and interviews. I kept a reflective diary in Part II, and for Part III,
I used interviews and field notes.
Diary
In Parts I and II, I kept diaries as a data-gathering tool (Dana, 2013). I decided to
keep a diary during my time with A3 as I observed support groups, a volunteer training, a
resource fair, and a tour of the Colorado Center for the Blind. Also, I maintained a second
diary during the creation of the multisensory resources. I borrowed the use of a diary as a
data collection tool from action research (Dana, 2013). Action research focuses on “the
study of one’s professional practice,” so as a museum educator, I actively created
multisensory resources, the design of which I reflected upon in the diary (Dana, 2013, p.
2). In Parts I and II, I used diaries to reflect actively on my experiences with people with
visual impairments or blindness as well as throughout the process of creating the
multisensory resources. Swanborn (2010) states a diary “offers the opportunity to
maximally profit from unexpected outcomes of the case under study so that the protocol
for the next cases can be adjusted” (p. 75). Maintaining a diary in Part I served as a way
to prepare myself before designing and creating the multisensory resources, and it also
provided a way for me to take note of the challenges and unexpected outcomes
discovered during the creation of the multisensory resources in Part II. Kristjanson and
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Coyle (2010) state when keeping a diary “the content and the process of interactions are
noted, including reactions to various events” (p. 398). My reactions while working with
people with visual impairments or blindness were crucial in preparing me to be sensitive
to the target population. Finally, documenting the process of creating multisensory
resources helped me to analyze my choices while creating the multisensory resources.
Interviews
Interviews were an important data collection tool during Part I and in Part III. For
both parts, I decided to conduct open-ended, semi-structured interviews because they
enable richer conversation about a topic than closed interviews. Yin (2012) states openended interviews can, “reveal how case study participants construct reality and think
about situations” instead of only responding to an interviewer’s questions (p. 12).
Conducting semi-structured interviews also provided the opportunity of asking follow-up
questions.
For Part I, I planned to conduct interviews with people who directly create
programs for people with visual impairments or blindness. I anticipated interviewing the
Interim Access Coordinator at the DAM, Lindsey Miller, and the Volunteer Coordinator
at A3, Martina Torres. My interest in interviewing these coordinators was to better
educate myself on how to be sensitive toward people with visual impairments or
blindness. Once in Denver, I also decided to interview the DAM’s tactile artist, Ann
Cunningham and two people I met with low to no vision, Karely Madrid and Bill West
about how best to design multisensory resources. In order to do that, our conversation
focused on a tactile diagram and textured replica I created. I made these resources prior to
conducting my thesis research in order to inform how I might later create tactile graphics
for the DAM artworks. The tactile graphics I discussed with Karely and Bill were
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designed for Joan Miro’s Queen Louise of Prussia (Appendix E). I familiarized myself
with this artwork when interning at the Meadows Museum. In preparation for my thesis
proposal meeting, I decided to create both a tactile diagram and a textured replica of
Queen Louise of Prussia to try out my idea. Together, these five interviews assisted in
preparing me to create the multisensory resources. To maximize the value of each
interview, I personalized my prepared questions to each person’s knowledge of visual
impairment or blindness in art museums (Appendix F).
In addition, I decided to conduct interviews in Part III when implementing the
multisensory resources. I interviewed participants before and after they engaged with the
multisensory resources. The pre-interview questions focused on the participants’ personal
backgrounds in art museums, and the post-interview questions explored the participants’
experiences with the multisensory resources (Appendix F). Again, I chose to conduct
semi-structured interviews because flexibility was important to create naturalness
(Gillham, 2010). I wanted the participants to feel comfortable giving their honest
feedback about the multisensory resources. Also, the use of semi-structured interviews
left space for the participants to share insights about the resources I had not anticipated
when composing interview questions. I audio-recorded the interviews because such
recordings provide more accurate portrayals of interviews (Yin, 2014).
Field Notes
Field notes are taken during observations (Creswell, 2007). During Part III, when
implementing the multisensory resources with the participants with low to no vision, I
kept a notebook. The purpose of this was to write down immediate reactions the
participants had with the multisensory resources that might be forgotten by the time I
conducted the post-interview. Observation is composed of “a) watching what people do,
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b) listening to what they say, [and] c) sometimes asking them clarifying questions”
(Gillham, 2010, p. 45). For example, I kept descriptive notes (Creswell, 2007) of how
participants responded to the audio recordings for the two paintings and how participants
were able to use the resources logistically. One of the benefits of taking observational
notes was being able to focus on what people actually did with the multisensory
resources, instead of solely focusing on what they said they did (Gillham, 2007). I first
took notes as quick jottings, and then later analyzed them by the three criteria established
by Reich and colleagues (2011): social involvement, emotional and intellectual
stimulation, and independent exploration (Appendix G).
DATA ANALYSIS PROCEDURES
It was critical for me to have a good understanding of Part I (sensitivity training)
before moving on to Part II (creating resources). Therefore, I reflected carefully on the
interviews and diary from Part I. In addition, I transcribed most of the interviews, but
could not finish due to time limitations. I listened closely to insights from Part I to help
me reflect on what was important in regards to creating the multisensory resources. While
this was not formal analysis, in that I did not code the data, transcribing the interviews
made me think about how to develop, create, and implement multisensory resources and
how to conduct sensitivity training early on in the research. After implementing the
resources in Part III, I went back and analyzed Part I and Part II using content analysis
(Stokrocki, 1997). This method is used for “making replicable and valid inferences from
data to their context, with the purpose of providing knowledge, new insights, a
representation of facts and a practical guide to action” (Elo & Kyngas, 2008, p. 108). In
content analysis, emerging themes are established through qualitative coding where the
researcher looks for repetitions, similarities, and differences (Ryan & Bernard, 2003).
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To analyze Part III (implementing the multisensory resources), I used the criteria
established by Reich et al (2011): intellectual and emotional stimulation, social
involvement, and independent exploration (see Chapter 2). These pre-established themes
are considered a priori themes because they are derived from “already agreed on
professional definitions found in literature reviews” (Ryan & Bernard, 2003, p. 88).
Having pre-set themes provided the opportunity to examine data against already
established literature. I created a chart to assist in analyzing the a priori themes
(Appendix G). In addition, I analyzed the data using content analysis because I wanted to
explore any emerging themes.
CONCLUSION
My research sought to explore the value of multisensory resources for people with
visual impairments or blindness using the criteria established of social involvement,
emotional and intellectual stimulation, and independent exploration (Reich et al., 2011).
The parameters of this study fit within qualitative research, as I explored a human
experience with the multisensory resources. Through a three-part research study, I
utilized diary, interviews, and field notes. The next three chapters; Chapters 4, 5, and 6;
present the findings from the three parts. Chapter 4 lays out the findings from Part I
(sensitivity training), Chapter 5 presents the findings from Part II (creating the
multisensory resources), and Chapter 6 focuses on the findings from Part III
(implementing the multisensory resources).
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Chapter 4: Data Presentation Part I: Sensitivity Training
INTRODUCTION
I believe it is imperative to know the target audience when designing resources, so
I wanted to devote time to educating myself about people with low to no vision before
creating multisensory resources for them. To achieve that objective, I kept a diary during
my internship with A3, and I conducted interviews with professionals who design
programs for people with visual impairments or blindness. In addition, I was very
fortunate to also interview two people with low to no vision who gave me feedback on
their experiences in museums, as well as suggestions for how to design multisensory
resources. The first section of this chapter, Collecting Data About Sensitivity and
Resource Design, discusses my use of a diary and interviews to collect data about
acquiring sensitivity toward people with low to no vision and designing multisensory
resources. The second section, Data Collected Regarding Sensitivity, presents the data I
collected about the current problems in art museums regarding inclusion for people with
visual impairments or blindness, common misconceptions about people with low to no
vision, modifications for people with low to no vision, and appropriate language in
regards to visual impairments and blindness. The third section, Data Collected Regarding
Multisensory Design, presents the data I collected about considerations when designing
multisensory resources.
COLLECTING DATA ABOUT SENSITIVITY AND RESOURCE DESIGN
This section discusses how I used a diary and interviews to collect data about
acquiring sensitivity toward people with low to no vision and designing multisensory
resources for inclusion in art museums. I used my diary to record entries while I attended
a 2 hr 30 min long volunteer training to prepare volunteers to assist people with low to no
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vision as well as support group sessions and a resource fair for people with low to no
vision. I also toured the Colorado Center for the Blind. In addition, I conducted five
interviews with people who had knowledge about accommodating people with visual
impairments or blindness in art museums in order to become more sensitive to my target
population and learn how best to design multisensory resources.
Sensitivity Training Experiences
I kept a diary throughout the three months I interned at A3 where I pursued
informal sensitivity training. I attended a volunteer training, four support group sessions,
and a resource fair. In addition, I had the opportunity to tour the Colorado Center for the
Blind due to my connection to Ann Cunningham, the creator of the tactile graphics at the
DAM. The volunteer training was very beneficial as it broke down common myths
regarding people with blindness or visual impairments, and it also provided sighted-guide
training, which was critical for me to be knowledgeable about when working with people
with low to no vision. I attended two sessions of both A3’s Brookdale Tamarac Square
support group and A3’s Aurora Senior Center support group. Both support groups met
once a month and had ten to fifteen recurring participants with visual impairments or
blindness.
The discussions were led by a staff member of A3. The A3 support groups
sometimes feature guests who present on topics deemed important to the those attending,
and sometimes the groups are formatted to be open-ended sessions where members can
discuss topics important to them. During these meetings, I took notes and reflected on
group members’ voiced concerns. In addition to the support groups, I attended a resource
fair, where about six organizations for people with visual impairments or blindness were
in attendance. Each organization represented provided a particular resource for people
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with visual impairments or blindness, such as options for transportation, reading
technology, or home assessments. During the resource fair, I sat at A3’s booth and took
notes on the concerns of people with low to no vision. Finally, I visited the Colorado
Center for the Blind in Littleton, CO. The center provides life skills classes for people
who are blind. During my visit, I was given a tour, which forced me to reflect on how to
design multisensory resources (to be discussed later). All of these experiences provided
informal sensitivity training as I gained insight into the daily lives of several people with
visual impairments or blindness.
Volunteer Training
One of the great opportunities in interning with A3 was learning how volunteers
are trained to assist people with visual impairments or blindness. As stated earlier, A3
offers a variety of services such as home assessments, mobility training, adaptive aids,
support groups, and resource fairs. Martina Torres, A3’s Volunteer Coordinator, matches
volunteers to the non-profit’s clients. Once volunteers go through training, they are
matched to a client with a visual impairment or blindness. Volunteers visit their match
and help around the client’s home by providing assistance with everyday tasks.
Volunteers also accompany clients on errands, such as going to the grocery store or a
doctor’s appointment. Although for most of my diary entries, I took reflective notes
instead of observational notes, I primarily took observational notes during the volunteer
training. Reflective notes refer to notes contemplating activities, while descriptive notes
refer to a recording of the events (Creswell, 2007). My observational notes focused on the
training content, which provided specific techniques for using proper etiquette when
assisting people with visual impairments or blindness. The training helped me acquire
sensitivity for designing and implementing the multisensory resources in Parts II and III.
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The training took place on June 18, 2015, which was a Wednesday evening and
lasted for about two and a half hours. Approximately 10–15 volunteers met around an
oval table, and Martina Torres introduced us to Bill West, who led the majority of the
training and was joined by his dog guide, Rosemary. Bill lost his vision at the age of 30.
Bill started the training by stating the volunteers should feel free to interrupt the meeting
to ask questions. He explained that A3 was originally formed for social events, but about
nine years ago the organization decided to move toward direct service. A3 has just under
1,000 clients who use the organization for their assistive needs, and clients have the
option to choose if they would like to be paired with a volunteer for extra help.
Once Bill established some background about A3, he shifted the training to talk
about basic concepts when working with people with visual impairments or blindness.
Bill advised the volunteers to not get too concerned about language in regards to blind vs.
visual impairment because everyone has their own preference. He also wanted to break
down some misconceptions about people with low to no vision. Bill emphasized that
having a visual impairment or blindness did not automatically mean the other senses got
better. Senses need to be exercised and some diseases that cause vision loss will also
cause losses of other senses.
Bill asked us who we picture when we think about people with low to no vision.
After a long pause, a couple of volunteers spoke up saying people with visual
impairments or blindness could be anyone and no specific picture should come to mind.
Bill responded by explaining that people with visual impairments or blindness generally
maintain lower socio-economic status. In addition, people with low to no vision have a
harder time securing steady employment. I recorded in my diary that I appreciated Bill’s
candid response, as I found it valuable that the volunteers were being trained to shift their
worldviews in order to better understand how people with low to no vision are impacted.
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The misconception that people with low to no vision could be “just anyone” creates a
reductive portrait of people with low to no vision, as though they are not impacted
beyond physical differences.
He also challenged us to think about what could affect a person with low to no
vision’s support system. The brainstorming session led to several ideas about what life
events might alter support systems, such as a secondary medical problem, a death in the
family, or moving to a new city. These changes in support systems could lead to the need
for extra support, which is what A3 provides. In addition, people who have just
developed a visual impairment will sometimes reach out to A3 for support. A3 volunteers
are tasked to help with daily living needs, such as putting away groceries, helping
separate laundry, reading bills, and most importantly, helping clients find better ways to
organize their lives. For example, Bill talked about organizing wardrobe using braille
tags, buttons, or raised dots. Essentially, volunteers are asked to help A3’s clients think
outside of the box to find new ways of effectively accomplishing doing demands.
Bill also taught us about using canes, service dogs, and assistive technology. I
learned that canes need to be a specific length (measured from the floor up to the person’s
nose) and there are cane-training classes to teach people with visual impairments or
blindness how to negotiate various different terrains. Bill pointed out that using a cane
can be good for autonomy and portability, but could also make the user a target for
criminals. In contrast, service dogs are good at remembering locations, and they are able
to negotiate new places. However, service dogs are a large investment, as they also need
exercise and attention. The choice between cane or dog (or both) depends on the
preference of each individual with visual impairments or blindness. Bill estimated that
25% of A3’s clients have service dogs. After discussing canes and service dogs, we
discussed the use of technology. Bill reiterated that only a small percentage of people
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with visual impairments or blindness use braille. The reason for this is largely due to the
fact that braille is difficult to learn, especially since many people who develop a visual
impairment do so as senior citizens. In addition, some people with visual impairments or
blindness do not have the tactile sensitivity needed to read braille.
Sighted-Guide Technique
In anticipation that I would need sighted-guide technique later, I found the
sighted-guide training to be one of the most meaningful parts of the volunteer training.
When asked when it is appropriate to offer assistance to someone with a visual
impairment or blindness, Bill said, “It’s always okay to offer assistance as long as it’s
done in an open and kind of sensitive way.”4 How should assistance be offered? Bill
suggested to “identify yourself as appropriate, whether it’s ‘I’m a student here,’ ‘I’m a
volunteer here,’ or ‘I just noticed you here. Could I be of assistance?’ or ‘Would you like
some assistance?’” Bill emphasized to leave the initial offer open-ended, and if the offer
is accepted then say, “‘How can I best assist you?’” because each person’s abilities will
be varied.
Once someone with a visual impairment or blindness accepts assistance, the next
step is to place a hand on the hand of the person being guided. However, it is important to
never grab the person. Instead, placing a hand or wrist gently by someone with low to no
vision’s hand, lets them take the lead. Bill added, “it should be my choice if I want to
shake hands.” Also, he stated it is not necessary to tell someone being guided everything
nearby. However, when approaching a narrow area, sighted-guides could either verbally
state, “we’ve reached a narrow spot” and/or move their arm behind their back.

4

All of Bill’s quotations from the volunteer training are drawn from June 18, 2015
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Bill also had recommendations for how to approach guiding when negotiating
steps, chairs, and doors. He stated when using stairs, handrails should be pointed out, as
well as the direction of the stairway (up or down). In addition, it is best to mention the
first and last step. Also, Bill pointed out the need to identify curbs. When guiding to a
chair, it is polite to ask where the person would like to sit (e.g. near a stage or toward the
back of the room). Once at the chair, sighted-guides can take their guiding hand and place
it on the chair, so the person being guided knows where the chair is. In regards to doors,
Bill said it is important to mention whether the door is push or pull, if the door opens on
the right or left, and if the door is spring-loaded. Learning sighted-guide technique was
fascinating because beforehand I was completely unaware of how to handle guiding in
different situations. This training became especially useful in Part III when I
implemented the multisensory resources. Because museum educators engage people with
a variety of backgrounds and learning styles, I believe it is important to learn techniques
for how to be welcoming toward as many museum audiences as possible. Educating
museum staff on sighted-guide technique would make the museum more inclusive toward
people with low to no vision.
Support Group Sessions
As stated earlier, A3 leads several different support groups around the Denver
metropolis. I attended two meetings of the Brookdale Tamarac Square group and two
meetings of the Aurora Senior Center group. Each support group convenes once a month
for an hour to an hour and a half. The support groups had 10–15 recurring participants,
who were senior citizens with visual impairments or blindness. In July, I attended one
support group at each location. On July 13th, I attended the Brookdale Tamarac Square
group, and I attended the Aurora Senior Center group on July 20th. Both of these support
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group sessions welcomed a guest speaker from Assistive Technology Partners (a program
within the University of Colorado, Denver) to discuss a “go bag,” a backpack full of
resources to keep in case of an emergency, such as a natural disaster. Some of the
suggested contents of the “go bag” included medical history documents, a flashlight, and
a water bottle. However, the majority of the session focused on items more generally
useful in daily lives for people with visual impairments or blindness, such as magnifying
glasses, a signature guide (a plastic or metal item that boxes off a rectangle that can be
easily felt when signing documents), and a walking cane. The group leader also
recommended using plastic bumpers (commonly used on the backs of picture frames) to
label medications so that the bottles would be easy to identify. Overall, the participants at
both support groups seemed appreciative of the ideas brought forth. However, the support
group members had some aversion to the backpack for fear of it being too heavy. The
concern about heaviness of backpacks particularly piqued my interest. I wrote in my
diary: “What does this mean for carrying supplies in the museum? They need to be
lightweight.” I also started to consider whether any of the items recommended for the “go
bag” could be used by art museum educators when designing resources to assist visitors.
For example, I began thinking about how flashlights, magnifying glasses, 20/20 pens
(pens that write boldly like a sharpie, but do not bleed through paper), and plastic
bumpers could be incorporated into museums.
In August, I attended two more support group sessions (again, one at Brookdale
Tamarac Square on August 10, 2015 and one at the Aurora Senior Center on August 17,
2015). These sessions differed because there was not a guest speaker. Instead, an A3
representative let the groups raise their own concerns, which needed to be discussed and
support offered. At the Brookdale Tamarac Square support group session, the participants
talked about the importance of maintaining a positive attitude while having to learn how
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to live with a visual impairment or blindness. Based on the discussion, most of the people
appeared to have lost vision later in life and were forced to learn how to be less
dependent on their sight. At the Aurora Senior Center support group session, the
participants primarily focused on discussing good transportation services to use. The
difficulty of finding affordable transportation seemed very important to the group. In
addition to transportation problems, some participants expressed the difficulty of family
members not understanding the stress of living with a visual impairment. It was hard to
listen to some of the support group members talk about their struggles, especially because
many of the people seemed new to living with a visual impairment or blindness. I felt
empathetic toward the support group members as they are forced to learn a new way of
living in a visual-dominant world. I carried this empathy with me when I implemented
the multisensory resources during Part III.
Resource Fair
Through my internship at A3, I was also able to attend a resource fair. From April
through June 2015, 17 resource fairs were held throughout the Denver metropolis
offering a variety of resources for people with visual impairments or blindness. For
example, at the resource fair I attended on June 16, 2015 there were six booths
representing the following organizations: a) Optelec (an organization that sells
technology that scans documents and reads them aloud), b) Audio Information Network
(a company that produces local print publications in audio), c) PASCO (a personal
assistant service for people with disabilities), d) Kaiser Permanente (the senior center
where the resource fair was held), e) Denver Regional Mobility and Access Council
(transportation service for people with disabilities), and f) A3. The resource fair was slow
and over the course of the two-hour event only about 10–15 people attended.
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Two families stood out to me as they talked to Bryan Westerman, A3’s
representative. The first family, an elderly husband and wife, had several questions about
possible adaptive aids, such as strong magnification on pocket magnifiers, audio alarm
clocks, large-print calendars, and reflective and glow-in-the-dark strips for stairs. The
man with the visual impairment was overjoyed when Bryan was able to provide ideas to
help assist him. In addition, when talking to the man with the visual impairment, Bryan
explained the importance of everyday items having high contrast because stronger
contrasts can be easier to see for some people with visual impairments. The second
family who stood out to me was composed of a mother, father, and three children. The
woman was in the early stages of glaucoma and was curious about how she was going to
adapt to her decreasing vision. This family caught my attention because, like in the
support group sessions, it reminded me that people with low to no vision do not have to
be born with a visual impairment or blindness. Bill West, from the A3 training, similarly
lost his vision later in life. Although I was already aware that vision loss could occur as
an adult, seeing the mother in the early stages of vision loss strongly reminded me that
people with visual impairments or blindness can have very different visual abilities and
preferences for adaptive comforts. In addition, it made me wonder how many people
develop visual impairments later in life and stop going to art museums because they think
museums will not be inclusive. Finally, Bryan’s comments about the importance of high
contrast made me contemplate how museum staff could incorporate this both into
educational resources and exhibition design.
Tour of Colorado Center for the Blind
Although the Colorado Center for the Blind in Littleton is a separate organization
from A3, I was invited to visit by Ann, who creates the tactile graphics for the DAM and
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works at the center. When I interviewed Ann about designing and creating tactile
graphics, she mentioned she taught at the Colorado Center for the Blind and suggested I
go on a tour, so I decided to embrace the opportunity. The Colorado Center for the Blind
is a training center that offers students with blindness a six to nine month program that
teaches life-skills for becoming independent. Ann was out of town when I scheduled my
visit, but I was able to receive a tour by an employee of the center and his intern (both of
whom were blind). I got to see the kitchen (with a cooking class in action), the
woodshop, the computer room, the library, and the art room. It was very strange to see a
computer room with no computer screens, and I could not imagine the fear that is
involved in working in a woodshop without eyesight. In the library, I met a few of the
center’s students, all of whom seemed interested in art museums as I talked with them.
One of the women told me she was excited about the new research happening in
accessibility in art museums, and talked about her past visits to the Getty, even recalling
specific artworks. This made me wonder if museums would have large audiences of
people with low to no vision, if they became more accommodating to these visitors than
they currently are.
My greatest realization happened while simply walking around the center. During
the tour, it occurred to me that my natural tendency to be soft-spoken could be a
challenge. The center requires students to wear sleepshades (eye coverings) so everyone
(with the exception of the woodshop teacher) that I met at the center lives completely
without eyesight. When walking around the center, being guided by two people with
blindness, I realized it was important for me to speak up much more than I normally do.
The students used canes, but also relied on sound to determine who was in the room and
who was nearby. Prior to this experience, I had not been around more than one person
with blindness at a time. Later, I concluded my diary entry from the center by stating,
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“All of this reinforces the importance of orientation, which is such a difficult thing to
think about when you’re sighted.” The difficulty of writing orientation instructions for
visitors with low to no vision to enable successful navigation around the museum became
a major challenge in Part II of my research. My experience at the center helped me to
understand that I would need to modify my behavior and become more vocal in order to
signal my location when interacting with my participants for Part III. This is something
all art museum educators should consider when engaging visitors with low to no vision.
Interviews
In thinking about how to create programs for people with disabilities, I
interviewed the Interim Access Coordinator at the Denver Art Museum, Lindsey Miller
on July 8th, and the Volunteer Coordinator at A3, Martina Torres on August 12th. In
addition, I was able to talk with the Denver Art Museum’s tactile artist, Ann
Cunningham, on July 15th about her process when creating tactile reproductions of
artworks. Finally, I was able to interview two people with low to no vision, partially for
sensitivity training and partially for feedback on the tactile graphics I had previously
made: a tactile diagram and a textured replica of Joan Miro’s Queen Louise of
Prussia (Appendix E). As I stated earlier, in preparation for my thesis proposal meeting, I
created tactile graphics for Queen Louise of Prussia to illustrate my concept for designing
multisensory resources. One of my two interviewees with low to no vision was Karely
Madrid, who I met at the Denver Art Museum’s Tactile Tables program in June. I chose
to ask her for an interview because upon meeting her, she was very vocal about her
thoughts on the current state of accessibility for people with visual impairments in art
museums. I decided Karely would be able to provide me with useful insight before I
attempted to design and create my multisensory resources. My final interviewee was Bill
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West, who is blind, and who conducted A3’s volunteer training. After meeting him, I
decided I wanted to request an interview so I could get additional insight on sensitivity
toward people with low to no vision, and to get a second opinion on my test multisensory
tactile graphics. I interviewed both Karely and Bill on July 6th. For all five interviews, I
decided to conduct semi-structured interviews as opposed to structured interviews so that
I could further explore emerging topics. I audio-recorded all these interviews and
conducted them in-person with the exception of Ann Cunningham, who I spoke with
through a phone interview because she only had a small window of time to talk before
upcoming travels.
Interviewees
In this section, I introduce the people I interviewed for Part I of my case study. I
will provide a brief description of their backgrounds and the experience they have on the
topic of low to no vision inclusion in art museums. The insight that these interviewees
gave me was useful both when I was establishing how to be sensitive to people with
visual impairments or blindness and when I was designing the multisensory resources for
Part III. The information that these interviewees shared will be detailed in the Data
Collection Regarding Sensitivity and Data Collected Regarding Multisensory Resource
Design sections of this chapter.
Lindsey Miller
Lindsey Miller was the Interim Access Coordinator at the DAM. Lindsey’s
position required her to lead programs for people with disabilities such as the Tactile
Tables program, which offers opportunities for people with visual impairments or
blindness to feel tactile graphics created for engagement with the art at the DAM.
Lindsey became interested in accessibility in museums at the DAM when she was an
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access intern and witnessed visitors engaging with a tactile resource from an exhibition.
On July 8, 2015, I asked Lindsey questions regarding how she prepares to work with
visitors with disabilities, her goals when facilitating programs, and her challenges in
creating inclusive programming.
Martina Torres
Martina Torres is the Volunteer Coordinator at A3, and she is sighted. She pairs
volunteers with people with visual impairments or blindness. Martina said she has always
been interested in the blind community because her grandmother was blind. Similar to
Lindsey, I asked Martina questions regarding how she prepares herself to work with
people with visual impairments or blindness, her challenges in creating inclusive
programming, and her advice to other professionals who would like to include people
with disabilities in their respective fields.
Ann Cunningham
Ann Cunningham is an artist who creates both original artwork intended to be
touched and tactile graphics (touchable reproductions) of artworks at the DAM for the
museum’s Tactile Tables program. In addition, she teaches art at the Center for the Blind
in Littleton. Ann has created tactile art since the early 1990s and periodically meets with
other artists who make touchable reproductions of art to discuss the best ways to create
tactile reproductions. I interviewed Ann on July 15, 2015 about her process for creating
tactile graphics and about her opinion on best methods for designing and creating
touchable resources.
Karely Madrid
Karely Madrid, a woman with low vision, visited the DAM’s Tactile Tables
program on June 13, 2015 with her former teacher. This Tactile Tables program offered
tactile graphics that corresponded with three artworks at the museum. During the
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program, I sat at a table and started talking to Karely. I decided to ask her for an
interview upon realizing how open she was about discussing her visual impairment and
her frustrations with museums. Once I received site approval to conduct my research in
July, I followed up with Karely and visited her at her house for an interview on July 6,
2015. During the interview, I learned that she describes herself as someone with limited
vision, and she reads braille. I asked Karely questions regarding her opinion of how art
museums could be more welcoming to visitors with disabilities, and we talked at length
about how to design multisensory resources based on the tactile graphics I brought with
me of Queen Louise of Prussia. Also, Karely taught me how to use VoiceOver, an Apple
accessibility feature, which was a useful skill when I began creating the multisensory
resources described in Part II.
Bill West
A3’s volunteer training that I attended was so pivotal for me in terms of feeling
prepared to implement multisensory resources with people with visual impairments or
blindness that I decided to ask Bill West, the volunteer trainer, for an interview. I visited
Bill at his house on July 6, 2015 for the interview with the intent of inquiring more about
how to be sensitive toward people with visual impairments or blindness. Also, I wanted
to ask his opinion of the tactile graphics I created for Queen Louise of Prussia. Bill stated
he has no usable vision, and that he lost his vision at the age of 30. Bill is now a senior
citizen. Bill told me during our interview that he rarely attends art museums. Bill visited
art museums in Europe about 40 years ago, but since then has only been to a couple of
tactile exhibitions. My interview questions for Bill were similar to my questions for
Karely. I was interested in learning his opinion on how museums could be more
welcoming toward people with disabilities, and I wanted his opinion on how to design
multisensory resources.
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DATA COLLECTED REGARDING SENSITIVITY
Based on the experiences I had through A3 and the Center for the Blind and by
conducting five semi-structured interviews, I gathered information about how to be
sensitive toward people with visual impairments or blindness. This section presents the
data I collected about current problems with access in art museums, common
misconceptions about people with low to no vision, modifications for including visitors
with low to no visoin, and appropriate language. I derived these themes from conducting
content analysis where participants made two or more comments regarding a particular
topic.
Current Problems Regarding Including Visitors with Low to No Vision
It should be of no surprise that there are problems with inclusive museum
programming for people with visual impairments or blindness. Ann Cunningham, tactile
artist, commented during her interview that people with visual impairments or blindness
generally do not expect to have opportunities in art museums. She said people with visual
impairments “are not going to say ‘Hey, what have you got for me?’ because historically
there’s nothing.”5 When I interviewed Karely Madrid, she seemed to agree with that
sentiment when she voiced: “I feel like visually impaired people kind of distance
themselves from places where they don’t feel welcome or accepted…because if there’s
nothing there to help you or make you feel comfortable, then you don’t feel accepted, and
you tend to shy away from it.”6 She even expressed her frustration that the museum
guards would tell her an exhibition had braille guides, but would not direct her to them.
She stated: “There are a lot of people big into art, and it’s not really fair that we can’t
enjoy those kinds of things just because of our visual impairment.” Once Karely’s friend
5
6

All of Ann’s quotations are from an interview conducted on July 15, 2015
All of Karely’s quotations are from an interview conducted on July 6, 2015
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was able to find the braille guide, which corresponded with the artworks in the special
exhibition when they visited the DAM in June, Karely noticed the braille was full of
errors making it almost unreadable. Later in my research, I visited Beyond Sight, a store
in Littleton, Colorado that sells adaptive tools for people with visual impairments. At the
shop, I met a store employee with low to no vision. As we chatted, I explained my
project, and the man mentioned he had never been to an art museum, but that he would
go anywhere that would include people with visual impairments or blindness. The
interaction was eye-opening as the comment made it seem as though opportunities for
people with visual impairments or blindness are more the exception than the rule.
Why are there not more opportunities in museums for people with visual
impairments or blindness? A common answer appeared to be apprehension. Even if
people who are in the position to create opportunities for people with visual impairments
or blindness want to create such programs, there seems to be an uncertainty as to how.
Lindsey Miller, Interim Access Coordinator at the DAM, recalled a bad interaction she
had during a program for people with visual impairments or blindness. During the
program Lindsey attempted to guide someone with a visual impairment, but her effort
ended up being offensive: “I felt horrible…I just remembered feeling so ashamed and
feeling really badly about how I had handled it, but I didn’t know until I got yelled at.”7
In addition, Ann recalled witnessing anxiety from both docents and participants. In
regards to tactile graphics, Ann said docents “need to recognize the opportunity, and then
they need to feel comfortable enough to go up and offer this option knowing they might
be rejected.”

7

All of Lindsey’s quotations are from an interview conducted on July 8, 2015
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Ann, the tactile artist, mentioned that when she first started creating tactile art
many years ago, “It was hard for me to get people in positions of respect and authority to
even try it because there was such a huge anxiety of looking foolish or childish.”
However, Ann thinks that over the years people have gotten “more relaxed because
they’re finding out it’s fun and it’s doable. People are rooting for them instead of testing
them.” Martina mentioned she thinks “sometimes people don’t want to talk about it
because the word ‘disable’ or ‘disability’ is off-putting to people….We don’t want to
offend people.”8
Misconceptions and Modifications
Many of the interviewees made comments about the misconceptions sighted
people sometimes have of people with visual impairments or blindness. Karely displayed
her frustration when she pointed out, “they think that we aren’t normal, like we’re not
capable of doing the things that normal people do.” She added: “We just need a little bit
of assistance, but not to the point where we need to be taken care of like a child.”
Similarly, Bill emphasized the importance of avoiding jumping to conclusions because
someone “who may come in with a guide dog or cane may have enough usable vision to
do art, but they don’t have the right kind of vision to move around safely on the streets.”9
Another common misconception is that all people with visual impairments or
blindness read braille. Martina estimated about “7% know braille so…you have to have
many different ways to have things.” At the volunteer training, Bill also mentioned the
low percentage of people with low to no vision who use braille. This reiterates that braille

8

All of Martina’s quotations are from an interview conducted on August 17, 2015
All of Bill’s quotations are from the volunteer training on June 18, 2015 and an interview conducted on
July 6, 2015
9
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cannot be the only accommodation used in museums to include people with visual
impairments or blindness.
Martina and Lindsey offered some suggestions regarding modifications. Martina
mentioned, “I’m just always aware and treating everybody just like I would anybody else,
but also knowing that they may need some modifications especially because we [A3] see
so many vision impairments, [and] that not everybody’s vision is going to be the same.”
Lindsey emphasized the importance of knowing the community and thinking of
inclusion. In regards to a braille book, Karely posed the question: “How do you expect a
visually impaired person to find it?” Museum professionals need to start modifying how
they attempt to include visitors with low to no vision.
Language
As stated in Chapter 2, there is a common problem of using improper language by
referring to “the blind person,” instead of “the person who is blind.” Both Lindsey and
Ann made comments about using proper protocol, which is to refer to the person first
before referencing the disability. Ann mentioned she sometimes slips into “talking about
‘blind people’ because the National Federation of the Blind prefers that.” However, in
referring to herself Ann said, “When I am out doing something in public, I really, really
try to remember to say person first.” In contrast, at the volunteer training for A3, Bill told
volunteers not to get too concerned about language in regards to “visual impairment or
blindness” because people will have their own preference.
Language can be a sensitive topic. Martina stated: “Whether it’s [A3’s] volunteers
or anybody, they ask wonderful questions, but it’s finding the person to answer them.
Some people get very upset when you talk to them about their disability. It can be
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uncomfortable, so I have to choose my verbage and pick my battles.” Martina added: “I
think they just appreciate being treated like anybody else.”
DATA COLLECTED REGARDING MULTISENSORY RESOURCE DESIGN
This section presents the data I collected about considerations when designing,
creating, and implementing multisensory resources. It includes comments from
interviewees and reflections from my diary, which were helpful when deciding how to
create the multisensory resources described in Part II. From conducting content analysis,
I first present three themes (tactile resources, auditory and olfactory resources, and other
resources), which derived from the discussion about how to design multisensory
resources. I organized these three themes based on how frequently participants discussed
them. Next, I describe some logistical concerns regarding how to implement multisensory
resources.
Tactile Resources
Tactile graphics are one type of resource that should be considered for assisting
visitors with low to no vision. Tactile graphics are resources that provide visual
information in touchable form. I interviewed a tactile artist (Ann Cunningham), and I
asked both Karely and Bill for their opinions on the tactile graphics I created for Joan
Miro’s Queen Louise of Prussia. Karely voiced her interest in being able to feel resources
because she thought it was easier than trying to get closer and squint at artworks. She
added that even if someone were to describe an artwork, the image “might appear
different than how it is actually there.” Karely thinks having something to feel “helps you
create a better image in your head of exactly how it is.”
How do tactile creators decide where to start? Ann recommends looking “for
something that people are going to be able to identify…. It gives them the opportunity to
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find more on their own. Almost everyone is successful with that.” Ann gave the example
of choosing an artwork with several teepees because “it had a repeat pattern of simple
objects.”
The proper size of tactile graphics was a popular discussion topic among the
interviewees. Ann mentioned meeting with other tactile artists and discovering that
making tactile graphics too large was a problem. Ann recalled: “It was too large to
reach…you had to reach way across the table to feel it.” In addition, when I went to
Beyond Sight to buy a braille label maker, I explained my project to the cashier. He
mentioned many of the senior citizens who came in liked having smaller TVs as opposed
to larger ones because they can put additional magnifiers in front of their TVs. When
interviewing Ann, I asked her what would be too small for a tactile: “If you can’t feel it.
There’s not a concept that’s too tough to translate into a tactile graphic.” However, Ann
suggested tactile creators be mindful of small areas: “If you have a little detail in between
two high details…if your finger isn’t dropping into that area where the small detail is,
you aren’t seeing it, so you can’t read it.” Ann recommends tactile creators be mindful of
large fingers not being able to reach into smaller areas. For example, an adult’s finger
will not be able to read as much as a child’s finger.
Communicating the orientation of the tactile graphics was another consideration.
Karely reads braille and recommended having a braille label at the top of the tactile. Bill
suggested including raised letters in addition to braille as he reminded me that many
people with visual impairments or blindness do not read braille. Bill recommended
writing the word “TOP” in “nice, clear block letters.”
In regards to tactile diagrams, a type of tactile graphic that presents visual
information in the form of raised lines, Bill said thick raised lines should be used for the
most important parts of the artwork, while less important parts should be drawn in thin
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raised lines. Bill stated when creating a diagram of a neighborhood “your main roads
would be considerably thicker than your small streets.” He told me that when he moved
into his current house someone made a tactile diagram of the house for him to interpret.
Also, when feeling the test tactile diagram of Queen Louise of Prussia, Bill suggested
incorporating dotted lines as a way to create variety.
After showing Bill the tactile diagram of Queen Louise of Prussia, I showed him
the textured replica I created of the painting, which displays the artwork in a variety of
textures to be felt. Immediately upon handing Bill my sample textured replica, he said it
was more interesting than the tactile diagram because of the various textures. In fact, Bill
stated “it [conveyed] the sense of it being a piece of art more than the line drawing.”
Karely recommended pairing textures to colors and providing a key. When I asked Bill
his opinion on creating a texture/color key, he said he thought “it would be helpful as
long as you kept it to a relatively small number.” Bill estimated if there were 15 different
textures people would not want to attempt engaging with the textured replica. However,
he guessed using five textures with a key could be helpful.
In thinking about textures, Bill gave me a warning: “Not everyone’s going to have
the same tactile sensitivity…. I don’t want you to be surprised by that. Some people are
like, ‘Oh, I can’t tell a difference.’ It’s like, ‘Well, you may not be able to because you
don’t have the sensitivity, but that doesn’t mean there isn’t a difference there.’” Bill
added that differing tactile sensitivity did not mean I should avoid textures, but to be
aware not everyone would be able to feel the same amount. Likewise, Ann advised the
need to be thoughtful when choosing materials because if the textured replica seems
fragile, “visitors feel like they’re breaking something.” Also, during our interview, Ann
discussed a tactile graphic that did not hold together well. She had made this tactile
graphic for the DAM and it included plastic fruit that eventually began to fall off the
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graphic. Also, Ann recalled teaching tactile art workshops where she has had to
emphasize: “It is not okay to make something that doesn’t feel good. I know that you
want to express angst or anger or pain, but you cannot be hurting people when they touch
this stuff.” Finally, Ann had a couple other recommendations when creating tactile
graphics. First, she stressed the importance of testing them by touch instead of by sight.
Ann stated, “if you close your eyes you might not be able to tell them [the textures] apart
at all.” Second, Ann mentioned the importance of finding new people with visual
impairment or blindness to test tactile graphics because people accustomed to a particular
style of tactile graphic will be able to interpret the tactile graphic quickly, while someone
new to the style will not.
Content of Tactile Graphics
When discussing the DAM’s Tactile Tables program, which provides
opportunities for people with visual impairments or blindness to feel tactile graphics,
Lindsey emphasized the importance of including context when incorporating tactile
graphics into art museums. She said the docents at the DAM were “going to infuse it with
the knowledge that they have about the artists and the piece and make it a more
meaningful experience than some kind of perfunctory thing.”
Interviewees stated designing multisensory resources requires making choices.
Ann commented that when she first started creating tactile art for the DAM in the late
‘90s, she and other tactile artists created tactile graphics for the blockbuster exhibitions
because they “felt like that was what was pulling the people in.” Also, I learned from Ann
that she has never created tactile graphics for abstract art. She speculated that people
would spend a lot of time trying to understand a tactile graphic created for abstract art.
However, Ann acknowledges that she does not prefer abstract art, but if a docent who is
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passionate about abstract art guided the experience with a tactile graphic of such a piece,
then it might work.
Auditory and Olfactory Resources
When considering how to design multisensory resources, all senses should be
considered. I asked both Karely and Bill for their opinions on engaging hearing and smell
in art museums. For Karely, hearing is the most important sense. She said, “I kind of
make a movie in my head of what’s going on around me.” However, Bill thought
including audio in the museum would be difficult. Both Karely and Bill addressed the
challenges of incorporating smell into art museums. Karely gave the example of a
painting of a coconut and how, “you can’t really spray coconut all over the place.” In
regards to taste and smell, Bill stated he could not “imagine them being very effective.
You have to have environmentally controlled settings to make it work, and human beings
aren’t predominately taste and smell oriented anyway.”
Other Resources
From the support group sessions, I had some ideas about what could be included
as a resource for visitors with visual impairments or blindness in an art museum. From
the meetings, I made a list of a flashlight (because someone with low vision might find
added light useful), a magnifying glass (to aid partial vision), and 20/20 pens (pens that
write boldly like a sharpie, but do not bleed through paper). In addition, Ann told me
about a particular blackboard suitable for touch experience called, “sensational black
boards.” These special boards are made of foam. When someone writes on them with
pencil, it leaves a temporary indentation in the board. People can then feel the board to
interpret the image. Ann recommends using sensational blackboards to give “on the spot
information that you might not have had the forethought” to create as a tactile graphic.
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Logistics
In thinking about how to implement multisensory resources logistically, I asked
both Karely and Bill their thoughts on technology presently available for audio guides.
Bill liked the idea of wayfinding technology: “Something else you might consider is
exhibits of technology where if you get within ‘X’ number of distance from the exhibit, it
sort of announces what it is.” He pointed out that there is difficulty in moving around in
quiet spaces, so wayfinding technology could be beneficial. Bill gave the example of a
visitor holding a wayfinding device that, upon entering an exhibit, would receive a
frequency and be able to call out, “Welcome to the ABC exhibit. To your left in 50 paces
is the XY exhibit, and to your right in 50 paces is the TUV.” Bill thought it would be
useful to use a device, rather than having speakers near an entryway because “you don’t
necessarily want those devices talking to everybody in the building.” Bill said, “if
someone’s coming in who doesn’t have visual issues, that might be more distracting and
aggravating than it would be helpful.” He provided the scenario that visitors could
identify themselves upon entering the museum and be given a receiver. Bill also pointed
out that he had been to museums with audio guides, but the audio guides were done in
such a way that the visitor needs to visit artworks in a certain order. Bill said, “People
who come into an art museum don’t necessarily follow a nice little track around the
room…so that would create the need for the exhibit itself somehow making itself known
to the patron, but again, doing it in such a way that it’s not obtrusive to patrons who don’t
need it.
Karely was helpful in discussing technology because she demonstrated how to use
VoiceOver, an Apple accessibility feature that reads text aloud. VoiceOver can be turned
on and off by tapping two fingers three times on a touch screen. Karely showed me how
to use VoiceOver on my iPad. She would press once for VoiceOver to read aloud the text,
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and twice to select the item. Also, Karely suggested museum staff incorporate more
braille into exhibits. She mentioned using braille stickers to stick to wall labels, so
someone with visual impairments or blindness could read the label.
Finally, attending A3 support groups was beneficial when the group discussed
their emergency backpacks. Through this discussion I became increasingly aware of how
important it was to keep a backpack full of multisensory resources lightweight.
CONCLUSION
This chapter focused on the first part of data collection, my sensitivity training,
which involved maintaining a diary during my internship with A3 and interviewing key
professionals who create programs for people with visual impairments or blindness. In
addition, I interviewed two people with visual impairments or blindness, and an artist
who makes tactile graphics. Together, this data taught me how to be sensitive to my
target population and how to design multisensory resources. After thinking about
resources for the different senses and how to logistically implement those resources, I felt
prepared to move on to Part II and create the multisensory resources, which are presented
in the next chapter.
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Chapter 5: Data Collection Part II: Creating Multisensory Resources
INTRODUCTION
After completing my background research, I created multisensory resources based
on what I had learned. My interviews with Karely, Bill, and Ann were especially useful
in the construction of the tactile graphics, and their insights also helped me think about
other possible resources. My experiences with A3 and at the Center for the Blind helped
make me more aware of and sensitive toward the potential needs of my target audience.
While I understood I could not assume all people with low to no vision would have the
same preferences, my initial research helped bring me closer to finding possible solutions
for making art museums more inclusive.
Finally, although there are art museum educators utilizing multisensory resources,
there is little research about how to create them. For example, I was curious about how to
produce sturdy, durable tactile graphics, how to create a textured replica, and how to
design an accessible audio device. In order to document my work, I kept a diary of my
thoughts and photos of my process while exploring the creation of multisensory
resources. Together, my diary and photos present how I made the resources, which the
participants later utilized in Part III (implementing the multisensory resources) of this
research.
PLANNING
Once I received site approval from the DAM and collected data from Part I
(background research), I needed to select the artworks for which I would create
multisensory resources. Prior to the start of my research, I decided I wanted to make
resources for more than one artwork because I believe focusing on only one piece would
not provide a sufficient look at the logistics behind providing multisensory resources for
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walk-in visitors at an art museum. I also chose to place the multisensory resources in a
backpack with the intent of participants carrying them from artwork to artwork. The
concept of using a backpack came from the need to have the resources mobile, as I
doubted I would be able to permanently leave the resources in front of each artwork. In
addition, the DAM educators already provide themed backpacks for children to take with
them through the galleries, so I thought using a backpack would be appropriate for the
DAM.
I decided to create multisensory resources for two artworks at the DAM. If I had
more time, I would have created more, but I believed using two different artworks would
provide sufficient feedback on how multisensory resources could be implemented
logistically. For example, two artworks enabled me to examine how people with low to
no vision might navigate the galleries independently using multisensory resources. In
choosing which artworks to use, I first decided to think about naturalistic versus abstract
art. When I asked Ann whether she had ever made tactile graphics for abstract art, she
said she had not for two reasons. The first was that she wanted to set her participants up
for success, and she was concerned abstraction would lead to frustration. Ann’s second
reason was her personal lack of excitement for abstract art. However, my interviews with
Bill and Karely led me to believe tactile graphics could be used successfully with abstract
art. When I showed them the tactile graphics I created for Joan Miro’s Queen Louise of
Prussia, they did not seem to have a difficult time understanding the abstract figure as I
described the music-note-shaped head, loops for arms, and trapezoid skirt.
Ultimately, I decided to create multisensory resources for one naturalistic and one
abstract artwork so that I could compare the participants’ experience with two different
styles. The DAM is organized so each floor displays a different time period of art, with
the exception of the Object Gallery, which is the one I decided to utilize. The Object
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Gallery (Figures 3 & 4) is a space filled with still-lifes from a variety of time periods,
which were created in various artistic styles. For my multisensory resources, I ended up
choosing Scott Fraser’s Three Fishermen, 1992 and Kay Sage’s A Little Later, 1939. I
decided to create resources for Three Fishermen for a couple of reasons. My first reason
was because the painting is large, naturalistic, and composed of only a few objects that I
believed to be fairly recognizable because they are common household items (e.g. a chair,
broom, electrical cord, and a sneaker). In addition, the only chairs in the Object Gallery
face Three Fishermen, so I thought providing a place to sit might be useful when using
the multisensory resources. After I had chosen Three Fishermen, I looked for a painting
that would be less representational. I decided on A Little Later because it is a surrealistic
painting. I considered one other artwork in the Object Gallery that was more
expressionistic than A Little Later, but I thought it would be difficult to successfully
recreate the expressionistic piece in tactile form because the shapes and colors blurred
together. I thought the content of A Little Later would be more difficult to understand
than Three Fishermen because A Little Later is surrealistic, but A Little Later is
composed of geometric shapes, so I believed it would be possible to replicate tactilely.
MULTISENSORY RESOURCES
The rest of this chapter explains my thought process during the creation of the
multisensory resources. The first section focuses on the resources I created for Scott
Fraser’s Three Fishermen and the second section highlights those I made for Kay Sage’s
A Little Later. For both artworks, I chose to create tactile diagrams, textured replicas,
scented handkerchiefs, verbal descriptions, and supplemental audio (music and poetry).
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Figure 3: Entrance to the Object Gallery
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Figure 4: Walking into the Object Gallery. The painting on the left is A Little Later. On
the other side of the divider wall (facing the chairs) is where Three
Fishermen is hung
Tactile resources can be useful in providing foundational information about
artworks for people with visual impairments or blindness. In art museum education,
visitors are encouraged to look closely at the art. For people with low to no vision,
touching can be utilized to supplement looking. I chose to create tactile resources for both
artworks with the hope such resources would assist visitors with low to no vision in
experiencing the artworks independently. As Karely pointed out during her interview,
without tactile resources, visitors with visual impairments or blindness have to rely on
someone else’s description.
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Sound is one sense that can be beneficial for supplementing artworks. I thought
about verbal descriptions, art historical information, music, and poetry when
brainstorming auditory resources for Three Fishermen and A Little Later. Verbal
descriptions are important to pair with tactile resources to provide foundational
information about the artworks. As Candlin (2003) states, tactile resources are not useful
to people with low to no vision without context. Therefore, tactile resources and verbal
descriptions should be utilized together. In addition to verbal descriptions, I chose to
include art historical information about the artworks to facilitate intellectual stimulation.
Because I am a museum educator, it was important to me to teach my participants about
the artworks, and I hoped this information would be intellectually engaging. Furthermore,
in Chapter 2, I mentioned the role sound plays in triggering emotional responses (Arnott
& Alain, 2014). I decided to employ music and poetry with the desire of stimulating the
participants emotionally.
Finally, I chose to include scents in the multisensory resources because they can
be important in recalling memories and eliciting emotional responses (Stevenson, 2014).
Similar to music and poetry, I incorporated olfactory resources as an additional means of
stimulating participants emotionally.
In addition to stimulating participants emotionally and intellectually, my intent in
choosing these resources was to facilitate social involvement and independent
exploration. I hoped using multisensory resources to engage with the artworks would lead
to social involvement by providing interesting resources to discuss. Also, I wanted to
design the multisensory resources so that participants would feel comfortable exploring
them independently as well.

83

SCOTT FRASER’S THREE FISHERMEN, 1992
In my interview with Ann, she advised tactile creators should start by looking for
something in the artwork that is easily identifiable, and then progress from there.
Therefore, because Three Fishermen (Figure 5) is naturalistic, I chose to create
multisensory resources for Three Fishermen before tackling the resources for the more
abstract painting, A Little Later. In this section, I present the tactile resources, auditory
resources, and olfactory resources I corresponded with Three Fishermen.
Tactile Resources for Three Fishermen
Touchable resources can be utilized by museum visitors with low to no vision to
assist in interpreting artworks. As stated earlier, tactile graphics can serve as foundational
information for people with visual impairments or blindness for experiencing an artwork.
I created tactile diagrams and textured replicas using information I learned during my
interviews with Ann, Karely, and Bill, as well as that obtained by reading literature from
Art Beyond Sight. The specific advice I took from the literature will be presented with
each tactile graphic. In this section, I present the choices I made for each tactile graphic
and the steps I took to make them.
Three Fishermen Tactile Diagram
As stated in Chapter 2, tactile diagrams are a type of graphic that presents visual
information in raised lines that can be touched. Textured replicas are a different type of
tactile graphic that presents visual information using various textures so people with low
to no vision can feel them to decipher the content of artworks. I decided to make the
tactile diagram for Three Fishermen (Figure 6) before designing the textured replica
because tactile diagrams present the basic shapes of a two-dimensional image, and this

84

Figure 5: Scott Fraser, Three Fishermen, 199210

10

Scott Fraser, Three Fishermen, 1992
Denver Art Museum Collection: Funds from Contemporary Realism Group, 1993.2
Photo courtesy of the Denver Art Museum
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Figure 6: Three Fishermen tactile diagram
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forces the tactile graphic creator to focus on highlighting the most prominent shapes of
the artwork. To make the foundation of the tactile diagram, I photographed and printed a
photo of Three Fishermen, and then, to give the diagram more durability, glued the
printed photo onto mat board using mod podge, a type of thick glue. I chose to
experiment with mod podge because it has a reputation of holding paper collages together
well. Previously, when I created the tactile resources for Queen Louise of Prussia, I used
hot glue and a piece of the textured replica came apart while Karely was touching it.
Because of my concern with making the tactile graphics durable, I experimented with
other glues and found mod podge to adhere well. I printed the photo at about 8 in by 10
in. I chose not to make the tactile diagram larger because it would be more difficult to
carry. Also, I did not want to make the tactile diagram much smaller because I was
worried it would not be useful for people with low to no vision because in a smaller
tactile graphic, the image would be condensed forcing me to draw the tactile lines much
closer together, potentially losing visual information. Ann mentioned in our interview
that children can feel more tactile information than adults because their fingers are
smaller and can fit in condensed spaces. In designing resources for adults, I needed to be
mindful that if an adult’s finger could not fit in a crevice, they would not feel and register
the information. For this reason, I decided not to create tactile graphics smaller than 8 in
by 10 in. Also, as stated in Chapter 4, when I visited Beyond Sight, a store in Littleton,
Colorado that sells adaptive aids for people with visual impairments or blindness, I talked
to a store employee about my planned size for the tactile graphics. He thought the 8 in by
10 in size would be optimal because his clients generally liked buying smaller TVs so
they can then place additional magnification on top of the screen.
Once I had glued the photo of Three Fishermen to the mat board, I then outlined
the still-life objects with white puff paint. I chose the color white because it produced the
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most contrast with the painting. At the resource fair I discussed in Part I, I learned the
importance of objects having high contrast for the most visibility. Also, I figured white
had the highest chance of reflecting light and being more viewable by someone with
some vision. I started by tracing thin lines around all shapes in the painting. After letting
the first coat dry, I went back and made the more important parts of the painting larger
inspired by literature from Art Beyond Sight. For example, the line outlining the armchair
is bolder than the inner lines of the chair. I thought the tactile diagram needed a variety of
lines so that the diagram could first be felt by reading the bolder lines (to get the general
shapes) and then feeling the interior lines to perceive the smaller details. This is the
practice suggested by Art Beyond Sight, and Bill agreed with this choice when he told me
about the tactile diagrams he had created of the floor plan of his house. I did not include
every detail in the tactile diagram (such as the scales of the fish) because I was concerned
it would be too small to register when touched.
Three Fishermen Textured Replica
Identifying the most important shapes of the painting while creating the tactile
diagram made creating the textured replica fairly easy. I wanted each object in the stilllife painting to have a different texture so that they would be easily discernible by touch.
My goal was to make a resource that could present information about the painting
tactilely and be sturdy enough to hold together that it could be used for a long time. I
decided to primarily use textured paper, which I bought from Hobby Lobby. The papers
are intended for scrapbooking and come in a variety of textures (e.g. rough, soft, rubbery,
corkboard, etc.). Not only was this fairly cost-efficient, but also I was able to adhere the
papers successfully. I carefully chose textures to match each part of the painting. For
example, I used a rubbery texture for the shoe in the bottom right hand corner of the
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painting and a scaley texture for the fish. Tactile graphics are only useful if they hold
together through the natural wear and tear of being repeatedly touched by museum
visitors. Because of this, I decided to focus on recreating objects in the painting in
textured papers. This was also in thinking about my interview with Ann, where we talked
about a particular tactile graphic she created by gluing plastic fruits to a hard board.
While the idea of her tactile graphic was interesting, the plastic fruits did not stay adhered
to the board, and I did not want this to happen to my tactile graphics. For example, I
chose not to use real bristle hairs for the broom because I was concerned they would not
stay adhered to the mat board. Instead, I decided to use a paper with a crimped texture,
and I glued the paper’s textured waves to match the direction of a broom’s bristles. The
only part of the artwork I decided not to use paper for was the armchair. Instead, I cut up
an old, cotton shirt so the chair felt like fabric. I was concerned about whether or not the
fabric would stay adhered to the mat board, but I could not find a paper that felt similar to
fabric, so I decided to give actual fabric a try.
Once I had chosen the textured papers, I began to put the replica together (Figure
7). I worked on an 8 in by 10 in mat board, just like I did with the tactile diagram. To
accurately recreate the painting, I printed out an 8 in by 10 in photo of the painting. I used
this photo as a guide throughout the creation. First, I cut out the shapes of the still-life. I
then traced the cut-out shapes onto the textured papers and glued them on pieces of mat
board. I adhered each textured shape to mat board because I wanted each still-life object
to be raised to add depth. Depth is a useful tool in tactile graphics so that participants can
better distinguish between the visual shapes. If all the shapes were placed on the board at
the same depth, it would be difficult to determine one from another. Placing the shapes at
varying depths makes it easier to discern what each shape represents. I wanted the
resource to have enough depth that participants could feel the difference in heights, but
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not so much depth that the resource would become bulky and difficult to manage. Once I
had reproduced each object in textured form and backed them with mat board, I then used
the photograph (with the objects cut out) as a guide to glue down each object.

Figure 7: Three Fishermen textured replica
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I also made choices about what to leave out of the textured replica. I decided to
eliminate the boat and fish from the painting depicted in Three Fishermen. This was due
to my concern for making the tactile graphic too cluttered. Also, I figured the tactile
diagram would convey the shape, and it was not essential in the textured replica because
it was a smaller part of the artwork. I had the intention of drawing the electrical cord, but
unfortunately, this addition slipped my mind until after I had already implemented the
resources with my first participant.
Auditory Resources for Three Fishermen
As stated earlier, I chose to use auditory resources to supplement the artworks so
participants could have another mode of learning to provide a fuller experience with the
artworks. I wanted to create verbal descriptions to provide participants with foundational
information about the artwork, art historical information to facilitate intellectual
stimulation, and music to trigger emotional stimulation.
In thinking about free-choice learning and universal design, I decided to create
separate audio tracks—one for the verbal description and one for the art historical
background (Appendix H). In Chapter 2, I explained that free-choice learning in
museums occurs when visitors have opportunities to choose how they learn. Falk and
Dierking (2002) state that free-choice learning is valued because it enables people to
learn how they want to learn. I employed free-choice learning by providing participants
the opportunity to choose whether they listened to a verbal description, art historical
information, and/or music. I thought combining the verbal description and the art
historical information would potentially make the audio too long, and participants could
lose interest, which would defeat the purpose of encouraging meaning-making. In
addition, I thought it would be useful if the participant had an overall description of the
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artwork before getting into the significance behind the piece. Also, I wanted to embrace
universal design, which is the concept of integrating opportunities for all visitors to
engage in museums. If a sighted visitor wanted to use the audio, he/she could skip the
verbal description and choose to only listen to the art historical information.
Writing the verbal descriptions was easily the most difficult part of creating the
multisensory resources. Although there is literature about how to write verbal
descriptions (Art Beyond Sight; Kielbowska et al., 2013; Snyder (2014)), there seems to
be some disagreement on the “best way” to write them. For example, Art Beyond Sight
recommends combining audio description with art historical information; while Snyder
(2014) suggests separating the two so sighted visitors have the option to choose not to
listen to the verbal description. As stated earlier, I decided to take Snyder’s (2014)
approach.
During my internship at the DAM, I was tasked to contact art museum educators
around the country about their museum’s audio guides for people with visual
impairments or blindness. Through my phone meetings, I realized that most museum
educators started writing verbal descriptions just by simply doing it. Over time, the
educators had fine-tuned their skills, but many of them said they had initially jumped
right in. I decided to swallow my anxiety and just write (and rewrite) the verbal
descriptions focusing on describing the artworks first in general terms and then more
specifically, a method described in the literature from Art Beyond Sight and Snyder
(2014). I used literature from Accessible Museum as my outline to make sure I was
addressing the various aspects of each artwork (composition, color, etc.).
The Three Fishermen verbal description (Appendix H) was 1 minute and 50
seconds long, and I started the recording by first giving the artwork’s name and date, as
well as the artist’s name. The verbal description then invited the participant to pull out the
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tactile graphics from the spiral notebook in the backpack, while he/she listened to the
verbal description. After a brief pause, the recording explained the medium and subject of
the piece. At this point in the recording, I give the size of the artwork along with its style.
Once I had finished presenting an overview of the painting, I described the artwork from
the top of the artwork to the bottom. I chose to describe from top to bottom because I
believed participants could find the top of the tactile graphic, and then follow along with
the description, feeling down the tactile graphic created for the artwork. Bill, who
suggested writing “TOP” on the tactile graphics to orient the museum visitor, inspired
this decision. I had decided I would add “TOP” at the top of all the tactile graphics, and
because this was the only indicator for orientation of the artworks, I decided it would be
beneficial to describe from this point downward.
My objective in writing art historical information for each painting was to provide
participants with some information about the significance of each artwork. I decided it
would be unethical to give participants tactile information and verbal descriptions of the
paintings, but not provide an explanation as to the meaning of the artworks. Just as
Candlin (2003) and Lindsey Miller stated, visitors with low to no vision cannot simply be
handed a tactile graphic without accompanying information. As a museum educator, it
was important to me to take the resources past foundational information and into
intellectual engagement. This was also in thinking about one of Reich and colleague’s
(2011) criteria: emotional and intellectual stimulation. I wanted to produce resources that
participants would find engaging.
The audio with the art historical information was 1 minute and 59 seconds in
length (Appendix H). The first part explained some background on the artist, Scott
Fraser, and the significance of the objects in the still life. The second part prompted the
participant to smell a cloth sprayed with turpentine-scented perfume. The choice in scent
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was the artist’s. I reached out to Scott Fraser by E-mail and asked him what smells and
sounds he associates with the artwork. I decided to contact Scott because I reasoned that
his smell associations with the painting were much more authentic than my own. Finally,
the last part of the art historical information prompted the participant to listen to the song
“Graceland” by Paul Simon because it was a song the artist listened to frequently while
painting the artwork, therefore, the third audio component for Three Fishermen was the
song “Graceland.” Again, I chose not to include the song with the art historical
information because I wanted participants to have a choice as to whether they listened to
the song. I wanted to create three separate audio icons so participants could choose which
audio clip they wanted to listen to when. At this point I was already contemplating the
platform for how to display the audio options. Because I had co-created an iPad tour in a
previous university course, I was strongly thinking about how to create an accessible selfguided iPad tour. Therefore, I did give prompts in the audio recordings, in case
participants wanted to treat the iPad as a guided-tour. The full description of the audio
display will be in the section, Plan for Implementing the Resources.
Olfactory Resources for Three Fishermen
I wanted to incorporate olfactory resources into the multisensory resources despite
Bill and Karely’s hesitations because of the importance of the sense of smell. As stated in
Chapter 2 and earlier in this chapter, scent can trigger emotional responses (Stevenson,
2014), and I hoped the use of smell would assist in facilitating emotional stimulation for
the participants. One of my major concerns when pairing scents with the artworks was
finding a way to keep the scents from being overpowering and mixing with one another.
To combat this, I chose to spray handkerchiefs with the scents I selected to correspond
with the artworks, and then place them in Ziploc bags to mask the smell until participants
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were ready to interact with them. For Three Fishermen, I sprayed a handkerchief with
turpentine-scented perfume, the fragrance chosen by the artist, Scott Fraser because he
used turpentine when painting Three Fishermen. When I interned at the Meadows
Museum in the summer of 2014, I learned that Dr. Carmen Smith was integrating scents
into her programs for people with visual impairments or blindness. Knowing this, I asked
Carmen where she bought her scents, and she recommended Demeter Fragrances.
Demeter sells unusual scents including the scent of turpentine, so this is where I bought
the turpentine fragrance. After I had completed the resources for Three Fishermen, it was
time to create resources for A Little Later.
KAY SAGE’S A LITTLE LATER, 1939
As I did for Three Fishermen, I first created tactile resources for A Little Later
(Figure 8) before moving on to design auditory and olfactory resources. In this section, I
present my choices in designing resources for A Little Later. These resources include a
tactile diagram, textured replica, audio files with audio descriptions, art historical
information, and poetry, and an olfactory resource.
Tactile Resources for A Little Later
Similar to the tactile graphics for Three Fishermen, I approached the tactile
diagram and textured replica for A Little Later thinking about literature from Art Beyond
Sight and my interviews with Karely and Bill. Again, I designed the resources to provide
foundational information about the artworks. The specific choices I made for the tactile
diagram and textured replica are presented in this section.
A Little Later Tactile Diagram
I started creating the tactile diagram by printing an 8 in by 10 in photograph of the
painting and glued it to mat board for durability with mod podge. Then, I drew with white
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Figure 8: Kay Sage, A Little Later, 193911

11

Kay Sage, A Little Later, 1938
Denver Art Museum Collection: Gift of the Estate of Kay Sage Tanguy, 1964.80
Photo courtesy of the Denver Art Museum
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puff paint first outlining all of the shapes in the artwork. After letting the first coat dry, I
chose to add another layer of puff paint to emphasize some of the forms, to produce
depth, and to give the tactile graphic variety. Including variety in tactile graphics is
important so that people can easily feel and distinguish between the different shapes.
However, because the subject of the artwork is a cluster of geometric forms, it was more
difficult to choose the most prominent parts of the artwork. I decided to highlight the two
eggs and ovular cylinder (the thin, oval-shaped cylinder) with the circular band around it
because they appeared to be stacked on top of the other geometric forms, and, therefore,
visually closer to the viewer. To make the lines bolder, I drew over the original lines to
reinforce them and make them wider. In addition, I also added puff-paint directly on top
of the original lines to give more depth (Figure 9). I made the decision to add more
thickness and depth to the more significant parts of the artwork following Art Beyond
Sight.
A Little Later Textured Replica
Unfortunately, there is little research on how to create textured replicas of abstract
artworks. Therefore, I derived many of my decisions from analytical guesses. In order to
create the textured replica, I realized it was essential to think about both the value of
colors and the layering of the objects. When I interviewed Karely and Bill, they talked
about using textures to represent different colors in an artwork. Because A Little Later
has muted tones instead of vibrant colors, I decided to use textures to represent the tones
of the painting instead of using them to represent specific colors. I printed two black and
white photos of the painting to begin my exploration. I noted in my diary that I had not
looked at an artwork this closely since taking studio classes during my undergraduate
studies. Instead of just looking at the artwork closely, I was both visually and physically
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Figure 9: A Little Later tactile diagram
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dissecting the artwork, examining the pieces, and putting it back together. I believe
having a studio background helped me immensely in creating the textured replica for A
Little Later. I used black and white photographs to help me easily compare the tones of
each object similar to the way students study lighting in Drawing I classes. Observing the
tones in the painting, I wrote the numbers 1 through 6 onto one of the black and white
photographs to label the tones in the artwork from lightest to darkest (Figure 10). After
this, I examined the textured papers thinking about how to pair the textures to each tone
of the painting. I ended up ordering the textured papers from softest to roughest. Then, I
labeled the textures on a scale from one to six so that one was the softest and six was the
roughest. This information told me what texture I would pair with each tone. Although
this was a good start, I was concerned that placing all of these textures at one depth
would be too confusing. To remedy this, I brainstormed how to add depth to the textured
replica thinking about what forms in the painting should be presented on top, and what
forms should be presented on bottom. On the second black and white photo of A Little
Later, I labeled my perceived layers of the still life (Figure 11) to be used as a roadmap to
construct the textured replica. Though the layers of the artwork were subjective, I thought
it was better to separate out the geometric forms in the painting in some way than to
present the visual information all at one depth. I labeled each geometric form with
numbers one through five. The number five depicted the bottommost layer, and the
number one signified the topmost layer. Once I had labeled the first photo with numbers
to represent which texture would be paired with which tone (Figure 10) and the second
photo with numbers to represent the layers I would build to give the replica depth (Figure
11), I began to construct the textured replica.
I first glued each textured, geometric form together by using mod podge on mat
board. Then, I used the black and white photograph with the labeled tones as my guide
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Figure 10: Labeling tones in A Little Later
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Figure 11: Labeling layers in A Little Later
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for what textures to glue where. Then, I used the photo (Figure 11) to assemble the
replica (Figure 12) starting from the base and layering upward. Once assembled, I chose
to paint everything a thin coat of white. As stated in Chapter 2, in 2000, researcher Lori
Schramel (2000) created multisensory resources for a high school classroom and noted
the color of textured replicas did not matter. Instead, she chose to leave her tactile
reproductions white. I decided to embrace Schramel’s finding in the A Little Later
textured replica. Painting everything white forced me to examine the textured replica by
feel, rather than by sight. I had to paint thinly, otherwise the paint would fill up crevices
in the papers and the textures would have been lost.
Auditory Resources for A Little Later
Like the audio for Three Fishermen, I also wrote separate audio scripts for the
verbal description and art historical information for A Little Later. The verbal description
(Appendix H) was 3 min 9 sec long and started by prompting the participant to use the
tactile graphics as they listened to the description. The verbal description then states the
size of the painting, and describes the overall composition and subject of the artwork.
Next, I explain in the verbal description that the piece would be described from top to
bottom, and the textures correlated with the different tones in the artwork. Finally, I
describe the artwork top to bottom, culminating with an explanation of the lighting and
shadows.
The art historical information (Appendix H) was 2 min 2 sec long and began with
a brief background of Kay Sage, and then I read quotes from Sage. Next, the participant
is prompted to smell the corresponding scent. Similar to art historical audio for Three
Fishermen, I wrote the art historical information for A Little Later with the desire to
intellectually engage my participants. Finally, the participant is instructed to
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Figure 12: A Little Later textured replica
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listen to the third audio clip, a reading of three poems written by the artist, Kay Sage
(Appendix H). I chose to read these three poems because I thought they gave insight into
how Sage thought, and I hoped participants would find them emotionally stimulating.
Olfactory Resources for A Little Later
When selecting a scent, I chose a wood-scented perfume because the still-life
incorporates several wooden prism shapes. Like the scent for Three Fishermen, I sprayed
a handkerchief with a fragrance from Demeter Fragrances. Then, I placed the
handkerchief in a Ziploc bag. My intent was for the inclusion of the scent to trigger a
memory for the participants, emotionally engaging them to connect with the artwork.
With this completed, I needed to contemplate how to implement the resources.
PLAN FOR IMPLEMENTING THE RESOURCES
Once I had created all the multisensory resources, I considered how to present
them so they could easily be utilized by the participants during independent exploration,
one of Reich and colleagues’ (2011) criteria. First, I determined the best way to display
the tactile graphics and perfumed-handkerchiefs. On the front of each tactile graphic, I
wrote “TOP” in both puff paint and in braille following Karely’s and Bill’s advice
(Figure 13). I discussed this topic with both Karely and Bill when I asked how best to
inform the participants of the tactile graphics’ orientation. A participant cannot be
expected to interpret the information presented in a tactile graphic if the tactile graphic is
felt upside-down. I used the same puff paint I used for the tactile diagrams. Also, I
created braille text using a braille label maker, which I bought from Beyond Sight in
Littleton. Originally, I was not planning on incorporating braille due to the small
percentage of people who read braille, but after visiting the Center for the Blind (where
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Figure 13: Front view of tactile graphics
105

many of the students use braille) and talking with Karely (who reads braille), I decided
that incorporating braille into the tactile graphics would be fairly inexpensive and
potentially important for some participants. Next, I decided to label each tactile graphic
(on the back) in braille and large-print text (Figure 14) so that participants could pair the
tactile graphics to the audio. I chose to write the labels in braille in case someone with a
visual impairment or blindness was more comfortable reading braille. In addition, I wrote
the paintings’ titles in large-print text with a 20/20 pen because the pen was popular at A3
support groups, and I figured someone with low-vision might prefer the large-print text.
As stated in Chapter 4, 20/20 pens write bold and dark, but do not bleed through paper.
After preparing the tactile graphics, I went to Office Depot and bought a spiral
notebook that had three plastic folders in it that open at the top and have a pocket on the
front (Figure 15). I placed the tactile diagram and textured replica for Three Fishermen in
the first clear, plastic folder in the spiral notebook, and I put the tactile diagram and
textured replica for A Little Later in the second plastic folder in the spiral notebook. I
based this decision on how best to distinguish which resources went together. Each
plastic folder had a front pocket, which is where I placed the Ziploc bags containing the
handkerchiefs sprayed with the perfumes I carefully selected. I decided to use plastic
bumpers in the top right corner of each plastic folder so participants could easily
differentiate between the folders. The plastic bumpers were suggested in A3 support
groups as a way of labeling medications, and Karely also suggested using them with the
tactile graphics during our interview.
Also, after considering adaptive tools suggested during A3’s support group
sessions, I decided to buy a small gooseneck lamp and a magnifying glass. I made these
choices in case a participant would benefit from the use of added light or being able to
zoom in on the tactile graphics (Figure 16). Also, I chose to add headphones onto the list
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Figure 14: Back view of tactile graphics
107

Figure 15: Tactile graphics and handkerchiefs in folders
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Figure 16: Gooseneck lamp and magnifying glass
of multisensory resources in case participants would feel more comfortable using them
when listening to the audio in the museum galleries. I decided not to add anything else
because I was concerned the backpack would become too heavy. At the A3 support group
sessions, a speaker discussed backpacks full of assistive resources to be used during an
emergency, and people with low to no vision stated their concerns of carrying a heavy
backpack. Therefore, I wanted to keep the backpack lightweight.
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After deciding how to manage the tactile graphics and perfumed-handkerchiefs, I
thought about how to present the audio to participants. Heading Karely’s advice, I
decided to utilize VoiceOver on an iPad and create a file so participants could click on an
icon, listen to the name of the icon (clicking once), and then once the name is read, the
participant could select the icon by tapping twice. I chose to use iBooks to imbed the
audio files. In Spring 2015, I co-created a free-choice iPad tour using iBooks for a
university class, so I was familiar with using iBooks as a more affordable alternative to
developing an app.
I designed custom-made icons by first creating the icons as an image. Then, when
I selected my audio tracks to place them in the iBooks file, I selected the option to present
the audio in the form of an uploaded image. I wanted to create my own large icons
because the default, built-in audio iBooks icons are very small, and I was concerned
participants would have difficulty finding them by feel. After creating a page in iBooks
for each artwork (Figures 17 and 18), I realized I needed to create an introductory slide
(Figure 19) to introduce participants to the Object Gallery, and to provide instructions for
using the multisensory resources with each artwork (Appendix D). I recalled the
emphasis placed on orientation from Bill. I knew that making multisensory resources for
artworks would be unbeneficial if participants could not match the resources to the
specific artworks.
I chose to create a 4-minute-long introductory audio track, which started by
welcoming the participant to the gallery and played a reading of the Object Gallery’s wall
panel (Figure 20). I decided to include a recording of myself reading the wall panel
because I thought this would orient participants to the significance of the Object Gallery
before closer-exploring Three Fishermen and A Little Later. Again, I was hoping to
intellectually engage my participants. After reading the wall label, I gave an estimate of
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Figure 17: Three Fishermen iBooks slide
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Figure 18: A Little Later iBooks slide
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Figure 19: Introductory iBooks slide
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Figure 20: Object Gallery wall text
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the room’s size and explained the divider wall. I was able to derive an estimate of the size
of the room from measuring the room with a tape measure. Also, I wanted to explain the
divider wall in the midst of the Object Gallery so participants were not confused once
they started walking around the gallery space. With the visitor oriented to the gallery, the
audio invited the participant to walk about 10 steps at about 2 o’clock to reach chairs and
take a seat. I used the clock method of orienting people with low to no vision as
recommended in Art Beyond Sight’s literature and in Snyder (2014). After pausing to let
the participant get comfortable in the chairs, the audio continued to state the dimensions
of Three Fishermen and explain the multisensory resource folder. I explained (in the
audio) that the first folder in the spiral notebook held tactile graphics and a perfumed
handkerchief for Three Fishermen and the second folder held multisensory resources for
A Little Later. The introductory audio on the first page also explained the iPad pages by
giving instructions for how to slide from one page to the next and how to select each
icon. Finally, the introductory audio let participants know there were also a magnifying
glass, book light, and headphones available in the backpack (Figure 21).
In addition to the introductory page, I decided I wanted to write an instruction
sheet so that I was giving each participant the same amount of information prior to
implementing the resources. I also decided the introductory page might not be the best
method to guide every participant because people learn differently, so I wanted to provide
an additional way for the participants to learn how to use the resources. For this reason, I
chose to teach participants how to use VoiceOver before handing over the iPad and
relying on the introductory slide. In my diary, I noted that this procedure “was the same
concept as checking out materials [at a museum front desk] and getting basic instruction
on how to use them.” In order to make the iBooks file accessible for people with low to
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Figure 21: Backpack
no vision, I took a couple of additional measures. First, I set my iPad lock settings so that
the iPad would not automatically lock for 40 minutes. This was so the iPad would not
lock on the participants unexpectedly. Next, I made sure to turn VoiceOver on in my iPad
settings, so that information on the iBooks file could be read aloud. Also, I set the
airplane mode so I would not receive any notifications while the participants used the
iPad. Finally, I used Apple’s Guided Access feature that locks the iPad into a specific
application. I used this setting so that participants could not accidently get out of the
iBooks application and have to find their way back.
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All of my choices in designing how to implement the multisensory resources were
inspired by the desire to create a way for visitors with low to no vision to have
independent exploration of the artworks. As discussed in Chapter 2, accessibility
programs for people with visual impairments or blindness in museums generally occur in
the form of separate, sporadic programs. When designing the resources, I wanted to
provide clear instruction so participants could be as self-sufficient when using the
resources as possible. In addition, I hoped providing engaging resources would lead to
social involvement amongst participants.
CONCLUSION
The thoughtful creation of multisensory resources described in this chapter was
essential for Part III (implementing multisensory resources). Overall, my goal was to
create a wide variety of resources for participants to choose from, and I wanted a plan for
how to logistically implement the resources so that participants could use them
independently. In addition, in thinking about Reich and colleagues’ (2011) study, I
wanted to create resources that would be emotionally and intellectually stimulating so
participants would find their museum experience valuable. Although I hoped the
resources would stimulate social involvement, I was unsure of how to design resources
specifically targeting this criterion from Reich and colleagues’ (2011). The next chapter,
Chapter 6, presents the data from implementing the multisensory resources with my five
participants.
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Chapter 6: Data Collection Part III: Implementing the Multisensory
Resources
INTRODUCTION
As my central research question states, I was interested in learning how
multisensory resources might facilitate social involvement, emotional and intellectual
stimulation, and independent exploration for people with visual impairments or blindness
(Reich et al., 2011). My objective was to examine a possible solution for providing
consistent inclusion for visitors with low to no vision at museums because currently
inclusion in museums predominately comes in the form of separate sporadic access
programs. I decided to evaluate multisensory resources against Reich and colleagues’
(2011) criteria (social involvement, emotional and intellectual stimulation, and
independent exploration) because visitors with visual impairments or blindness stated
their desire for these criteria in their museum experiences. The final part of my research
was to implement the multisensory resources. For my case study, I chose to conduct
semi-structured interviews and take field-notes as my data collection tools. The purpose
of using two methods of data collection was to provide holistic research (Creswell, 2007).
I had a total of five participants explore the multisensory resources. As each of my case
study subjects explored the museum with the assistance of the resources, I took
observational notes and when they were finished, I conducted post-interviews. This
chapter describes how I implemented the resources, and my participants’ experiences
with the resources based on my notes and interviews.
IMPLEMENTATION PROCEDURE
When establishing the procedure my participants would follow in order to test the
multisensory resources I had created, I had to consider their specific needs. Two of my
participants are completely blind, and my other three participants have varying degrees of
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low vision. I prescheduled four of my participants through A3, and met my fifth
participant during the Denver Art Museum’s August Tactile Tables program on August
14th. When choosing participants, I looked for people with low to no vision who had
attended a museum at least once in their lifetime. Because I wanted to simulate a walk-in
visit, I asked my participants to pick a time convenient for them to visit the Denver Art
Museum, and I met them at one of the museum’s entrances. My first participant, Carol
Ruiz, visited the museum by herself. My second, third, and fourth participants (Darlene
Calkins, Marlene Kaiser, and Carrie Dent) came to visit the museum together, and my
fifth participant, Joseph Lamers, was someone I asked to explore the multisensory
resources when I happened to meet him in the DAM galleries.
Once in the museum, each participant and I walked to the front desk of the
DAM’s North building so they could check-in. Next, I sat with each of them on a bench
near the front desk while I read him/her the Participant Consent Form (Appendix C).
Every participant chose to go by his or her real name. After the participant signed the
Consent Form, I conducted a 5–10 minute pre-interview. The pre-interview was a semistructured interview with seven pre-planned questions (Appendix F). The purpose of this
was to familiarize myself with my participant’s background. These questions included
asking the participant’s level of visual impairment, background with visual art, and
previous art museum attendance. After the pre-interview was complete, I walked with the
participants to the elevator to go to the sixth floor of the Denver Art Museum’s North
building.
Once on the sixth floor, we walked through the galleries to reach the Object
Gallery. This gallery space is a single room with a dividing wall in the center (Figures 3
and 4 in Chapter 5). At the entryway to the gallery, I read through an instruction sheet
about what the participant would be doing (Appendix D). After reading the sheet, I
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unzipped the backpack and took out the iPad with my iBooks file already pulled up. The
participant would then press the play button for the audio file on the introductory page.
This audio provided information about what was in the backpack, explained the design of
the iBooks file and how to use the iPad’s accessibility feature called VoiceOver. As
stated in Chapters 4 and 5, when an individual places a finger on an Apple screen with
VoiceOver turned on, VoiceOver will read the text aloud. In addition to an explanation
for how to use VoiceOver, the introductory audio also read the Object Gallery’s wall
label and instructed the participant about how to walk to the first painting.
I invited participants to ask me questions at any point in the study, but I
emphasized I would not reach out to help them unless they asked. The reasoning for this
was to get a true sense of what a participant felt comfortable doing with the backpack
materials and where they needed additional help. Also, allowing myself to step in and
help assured that the participant did not get stuck at a particular spot and become unable
to move forward to explore the rest of the multisensory resources. After listening to the
introduction, the participants walked from the entryway to the first painting, Three
Fishermen, stopped and engaged with the multisensory resources.
Once the participants had finished with the first artwork, they then walked to the
second painting, A Little Later, to engage with the second set of multisensory resources. I
stayed with the participants throughout their exploration and took field notes standing or
sitting next to him or her. While I was with the participants, I took general notes on any
challenges they had and any comments they made about the multisensory resources.
Once the participant was finished, we walked to a nearby bench, and I conducted a postinterview. These interviews were anywhere from 5 minutes to 30 minutes long depending
on how much the participant wanted to share. I had eight pre-planned questions, which
focused on different aspects of the multisensory resources. Three of the post-interview
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questions specifically targeted the criteria for what people with low to no vision want
from their museum experiences as set by Reich et al (2011): intellectual and emotional
stimulation, independent exploration, and social involvement. The intention of preplanning these questions was to ensure I received feedback regarding my established
criteria. However, I chose to conduct semi-structured interviews so my participants could
add any insights they had regarding the multisensory resources that I had not anticipated
when developing the questions.
After the post-interview, I offered to walk my participants through the museum to
explore the collections, if they were interested. Four out of my five participants decided
they wanted to see other galleries in the museum. Because I had met the fifth participant
while he was already in the galleries at the end of his museum visit, he decided to leave
the museum after participating in my research. I walked around the museum with the
other four participants offering educational support whenever it felt natural.
Once my participants left the museum, I read through my descriptive field notes,
and immediately organized them into a chart so they became reflective field notes. I
broke my chart down into the three criteria: social involvement, intellectual and
emotional stimulation, and independent exploration. For social involvement, I asked
questions such as: “Did the resources lead to conversation?” and “Did someone come up
and try to share the multisensory resources?” For intellectual and emotional stimulation,
I reflected on whether or not the participant seemed to be able to make meaning of the
artwork. Finally, for independent exploration, I considered whether the participant
needed to ask for assistance and if he or she seemed confident using the resources.
Having the three pre-conceived themes forced me to actively organize my reflections
about my participants’ experiences with the multisensory resources.
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The following sections of this chapter present the experiences my participants had
using the multisensory resources. For each participant, I give an introduction about their
background, present what occurred while they explored the resources, describe the
participant’s opinions about using them, and provide my overall reflection after each
implementation.
CAROL RUIZ
Introduction to Carol
Carol Ruiz was my first participant, and a senior citizen. Martina Torres, A3’s
Volunteer Coordinator, recommended Carol to me. Since Martina knew that Carol likes
to try new things, Martina called Carol to see whether she would be interested in
participating in my research. Once Carol agreed to be a participant, I talked to her by
phone to set up a time for her to visit the museum. It was important to have Carol choose
the time most convenient for her because I wanted to simulate a walk-in museum visit.
Carol and I agreed to meet the following Tuesday morning on August 11, 2015.
One of the most challenging parts of conducting my research at the DAM was the
fact that the museum is separated into two buildings: the North building and the Hamilton
building. We agreed to meet by the North building’s entrance, which faces the Denver
Public Library, but our plan was unsuccessful. Instead, I walked back and forth between
the two museum entrances to try to find Carol. A few minutes later, I received a call from
Martina saying Carol called to let me know that she was sitting by water. From this
prompt, I was able to deduct that Carol was sitting by the fountain in front of the entrance
to the Hamilton building (the south DAM building). Upon meeting Carol, I walked with
her over to the North building where my study took place. Carol wore sunglasses and
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used a walking cane. She asked me to guide her by simply talking with her, rather than
using sighted-guide technique.
After we checked in at the front desk, we walked over to a bench nearby so I
could conduct the pre-interview. The purpose of the initial interview was to learn about
Carol’s background and sensory preferences. Carol said her vision is 20/200 in one eye
and 20/300 in the other. This degree of vision places her as legally blind. She stated she
had not been to an art museum in a long time because she thought it would be a waste of
money without someone providing descriptions of the artworks. However, Carol could
vividly recall visiting a center for the blind in Los Angeles in the 1980s where someone
described a mural to her. The mural was split into thirds and depicted flowers with
varying degrees of light and dark. Although she does not create two-dimensional art,
Carol is a knitter, spinner, and weaver. In fact, Carol even makes her own designs and
then brings them to life. She contacted someone at a yarn shop who helped her create
designs using puff-paint on graph paper. Carol has created sweaters, a prairie skirt, and a
lace kimono. Carol mentioned she does not dye yarn, though, because she cannot see the
colors.
The percentage of people with visual impairments or blindness who read braille is
very low, but Carol stated she is very comfortable reading braille. I also inquired about
her background using VoiceOver, Apple’s accessibility feature that I utilized to
implement the audio in the multisensory resources. Carol explained her background with
various screen-reading programs, and said she was learning VoiceOver, but was unsure
whether she liked it yet. After I conducted the pre-interview, we walked over to the
elevator to go to the 6th floor of the DAM’s North building.
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Carol’s Exploration of the Multisensory Resources
Once we stepped out of the elevator, Carol followed me to the Object Gallery. I
read her the instruction sheet at the entryway of the gallery, so that she would have an
overview of how to use the resources. Next, I unzipped the backpack to give her the iPad.
At this point, I also demonstrated how to use VoiceOver on the iPad by tapping once to
hear the icon’s name read aloud, and twice to select the icon and listen to the
corresponding audio. Also, I let Carol know I was available to answer questions as she
explored, but I would not offer assistance unless requested.
Carol started her exploration by pressing the introduction audio icon. Just after
she pressed play, Carol called out to the other people in the Object Gallery, to ask
whether the “voice” from the audio was bothering anyone. Several people in the gallery
shook their heads no, and a couple people realized they needed to verbally say “no,” so
that Carol could understand them. I wrote in my field notes that Carol did not listen to the
full 4 min introductory audio because she got distracted by opening up the backpack.
Because she did not listen to the entire introduction, Carol asked me what she was
supposed to do next. I explained that we needed to walk over to the first painting, and
Carol followed me to the two chairs placed in front of Three Fishermen.
The unexpected technical mishap occurred with Carol when the VoiceOver
stopped working and would not read aloud the names of the icons. Although I tried to
remedy the problem, I could not get it fixed in the time I was with Carol, so I ended up
having to select the icons for her. (This was not the case for later participants). Once we
were settled in front of Three Fishermen, I selected the verbal description icon for her.
This prompted Carol to pull the tactile diagram and textured replica out of the spiral
folder. As she felt the tactile diagram, Carol asked me if we could turn off the audio for a
second, and then she tried to pause the audio by clicking on the introductory audio icon.
124

Unfortunately, pausing the audio was not possible because the large custom-made icons I
created on the iBooks file were only able to restart when selected. I originally considered
using iBooks’s built-in audio buttons, which allow users to pause audio, but I was
concerned the built-in audio buttons would be too small, and thus too difficult to find as
compared to my custom-made large icons. While trying to pause the audio, Carol
admitted she thought she was supposed to feel the tactile graphics first and “guess the
image” before listening to the description. I also noted that Carol did not read the braille
labels on the tactile graphics despite her comfort with braille.
When Carol decided to switch from feeling the tactile diagram for Three
Fishermen to the textured replica, she noticed the electrical cord at the bottom of the
painting was drawn in the tactile diagram, but was missing in the textured replica. This
was a flaw in the Three Fishermen tactile graphics, but I could not remedy this after
meeting with Carol as I wanted the other participants to experience the same tactile
graphics in the same way that Carol had. (After all the participants explored the
resources, I noted that Carol was the only participant to notice the discrepancy).
Despite the bump in her exploration, Carol seemed very engaged with the
resources. While listening to the audio recording with the art historical background of
Three Fishermen, Carol responded interestedly, “Oh really?” She commented that she
especially liked hearing the background about the armchair and the fish. Also, the art
historical background prompted her to smell the turpentine-scented handkerchief and
listen to the song chosen by the artist, “Graceland” by Paul Simon. Carol liked the smell
of turpentine and commented she could smell the stench outside of the bag. Of all of the
multisensory resources, the song was Carol’s favorite. Carol laughed and sang along to
the song in the gallery (which had emptied by this point). However, a gentleman did walk
by the gallery, peered in, and smiled at Carol enjoying the song. Carol excitedly told me,
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“The song matches the way the painting was described perfectly.”12 After listening to the
song, Carol pointed out I had mispronounced Paul Simon’s name, and then asked me for
help with where to go to get to the next painting (A Little Later). In the audio clip for the
art historical background for Three Fishermen, I prompted the participant to listen to the
song and then gave instructions for how to get to the next painting. Reflecting upon this
later, I question if Carol could not remember the next painting because the instructions
were given before I prompted her to listen to the music. Carol listened to the full 4 min
51 sec song and by the end of it, she could not remember where to go next.
After Carol asked me for help, I walked with her over to A Little Later, the
abstracted painting by Kay Sage. Unlike Three Fishermen, A Little Later did not have
chairs located in front of it. I was curious to see whether the lack of seating would impact
the participants’ experience with the multisensory resources. Carol decided to approach
this obstacle by sitting on the floor of the gallery. I sat with her, and together, we listened
to the verbal description for A Little Later. Carol tried to follow the description, but
ultimately she seemed confused and overwhelmed. Carol could locate the two eggs in the
painting, but she did not understand the other shapes. She gave up on listening to the
verbal description about halfway through, and she stopped trying to make meaning of the
textured replica. Carol commented, “I can’t follow,” and said the textured replica was too
cluttered. We then moved on to the audio clip with the art historical background. In the
audio, I read three quotes from Sage, which made Carol laugh (Appendix H). She then
smelled the wood-scented handkerchief and commented on its strong smell stating she
liked it. Carol finished the exploration by listening to the third audio clip, which was a
reading of three poems written by Kay Sage.

12

All of Carol’s quotations are from August 11, 2015
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Overall, I was frustrated with the technical problems with VoiceOver because it
meant Carol needed assistance throughout her exploration. Also, it is important to note
that Carol got distracted by the tactile graphics and olfactory resources, while listening to
the audio files, and therefore did not hear them fully. However, the song paired with
Three Fishermen, “Graceland,” really left an impression on her. In addition, Carol made
many comments about being impressed, including saying the experience was “absolutely
fantastic” and “if museums had this I would definitely go.” Carol even stated, “This is
one adventure I’m excited I came on.” Finally, I noticed that Carol could remember the
title of Three Fishermen, but could not recall the name of A Little Later.
Carol Ruiz’s Reflections
Once Carol had finished exploring the multisensory resources, we went back to
the chairs in front of Three Fishermen, so I could conduct the post-interview. Although I
had just witnessed Carol experience the multisensory resources, I wanted to learn her
thoughts after using all of them. I first asked which resources she found most beneficial,
to which Carol told me she found the audio “very informative.” Carol explained that she
wanted to feel the tactile graphics first to try to understand the painting, but said she
thought the art historical background, which explained the significance of the still-life
objects, really helped her understand the paintings.
I also asked Carol how using the multisensory resources impacted her experience
with the artworks. She responded that the resources “really triggered something” for her,
and that she would definitely go to museums if they had multisensory options. Carol said
the experience was “awesome,” and that she has not visited museums in a long time
because she did not have access to the visual.
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I was especially curious about her impression of the tactile graphics for A Little
Later because it was apparent they confused her during her exploration. In the postinterview, Carol said she thought there were too many parts to the painting, and that
made it too confusing. She admitted that this might not be the case for others, but that the
painting had too much for her. However, she said she thought the description was
“fabulous” because it informed her that the painting contains two eggs. She also offered
that everyone had some understanding of a living room and thought this made it easier
for her to connect with Three Fishermen, as compared to A Little Later. Carol said she
thinks viewers have to be “in the mind of the artist” to understand abstract art, and it
reminds her of trying to put together a puzzle.
After discussing A Little Later, I asked Carol what she thought about the content
of the multisensory resources because I was interested in learning if the resources met
Reich and colleagues’ (2011) criteria for being intellectually and emotionally stimulating.
Carol said the resources for Three Fishermen were “dead on,” and she even took
ownership of the artwork by proudly adding, “Three Fishermen was my picture.” She
brought up Paul Simon’s “Graceland,” again, by saying she thought the lyrics of the song
fit the painting because “it even talked about him and his friends in the song, and here
[was] the three fishermen.” In “Graceland,” Simon sings: “My traveling companions”
and “We will all be received” (Simon, P, 1986). Perhaps these are the lyrics Carol related
with the painting. In addition, Carol appreciated the verbal description for Three
Fishermen: “I could sit here and dream about this picture all day long, and it’s because of
the way you described it.” Also, Carol said that she thought she had a good understanding
of the painting from the verbal description without needing the tactile graphics.
I decided to ask Carol her opinion of the content of A Little Later. She responded
using an analogy of walking into a cluttered room: “When a person with little sight goes
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into a cluttered room, all they want to do is open the door and walk out.” She said it was
not an enjoyable experience because “there was too much to see.” However, Carol said
she loved both the art historical background and poetry audio clips for A Little Later.
When I asked if she felt comfortable using the multisensory resources by herself,
Carol said she felt comfortable until she heard the description of A Little Later. She
thought the painting was too confusing, which made her uneasy. Also, I asked how she
thought her experience might have been different if she had visited with a friend, and she
respond that visiting with a friend would have enabled her to have a conversation about
each other’s interpretation of the paintings.
I was curious about what Carol thought I could do to improve her experience with
the multisensory resources. She suggested the possibility of using technology such that
the visitor could hold up a phone to the painting, and the phone technology could
describe the artwork. In her scenario that this technology would be available, Carol said,
“I would go buy more pictures for my house.” Carol mentioned she is interested in this
technology because she thinks without it she has to rely on someone else’s description of
the painting. However, she added that she thinks I have the “sight and mind” for
describing, and that my descriptions were very detailed. In addition, she also thought
having the three different audio recordings for each painting was “perfect.” Although she
liked the audio recordings, she said I could have been more detailed when creating both
the tactile diagram and textured replica of Three Fishermen. I mentioned I was worried
that including too much detail would get confusing, and she emphasized that more detail
is always better. Specifically, she wanted to know what type of fabric was on the
armchair, and she pointed out that in the verbal description, I forgot to describe the type
of flooring and the lighting in the room. Carol reiterated: “The more detail, the more it
can pop into somebody’s head.” This got me thinking about the textured replica for A
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Little Later because it was so detailed. I asked Carol if she thought it would have been
better if I had left out some of the shapes to make it less confusing, to which she said,
“then they wouldn’t know how cluttered the picture was.” She reiterated that the painting
itself was cluttered, and, therefore, my description of the painting had to be cluttered, as
well, otherwise I would be altering the painting’s content.
My next question for Carol concerned how she would like me to change the
multisensory resources. At this point, she recalled a type of paint she used in the ‘60s and
‘70s that felt like velvet. She thought this would be a nice inclusion to provide a closer
feel for the armchair. In addition, she recommended doing more research about the
specific type of chair, so I could more accurately relay the chair’s features in the verbal
description.
I was also interested in learning Carol’s thoughts about using the backpack. She
commented that the backpack was both light and comfortable to use. However, she was
concerned that if I were to create resources for more art, then the backpack would get too
heavy. In addition, she thought visitors might steal the resources. Instead of carrying
resources, Carol suggested museum staff put audio buttons next to artworks that could be
pushed to listen to a verbal description. She mentioned increasing audio resources at
museums would also be useful for people with dyslexia. Of the multisensory resources I
provided, she thought audio was the most important one to be incorporated into art
museums. She said, personally, she has to think more to interpret tactile graphics,
whereas she can easily understand a verbal description.
Finally, Carol said she wished museum educators offered descriptions of artworks
in both braille and large-print text for those with low to no vision. Carol said, “It’s still a
sighted world. They forget about the baby boomers becoming seniors.” She predicts soon
a larger percentage of people in the U.S. will develop visual impairments.
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Conclusion from Carol’s Experience
After the post-interview, I offered to walk around the museum with Carol. She
was interested in going to the American Indian galleries. As we walked through the
galleries, she could make out the large sculptures, and for smaller objects, I would
describe the object and read the panel. Once we walked through the American Indian
exhibit, I suggested we walk over to the DAM’s In Bloom exhibition. I thought this
would be particularly interesting to her because for this show, the DAM staff included a
scent room. At five places on the wall, visitors could walk up and smell scented puffs of
air. She liked one of the smells a lot, but did not like another one. Once we were finished
walking around the exhibition, we decided to go to lunch together at a restaurant across
the street. Then, I sat with her at the bus stop where she told me fondly that she would not
forget Three Fishermen.
MARLENE KAISER, DARLENE CALKINS, AND CARRIE DENT
Introduction to Marlene, Darlene, and Carrie
I made contact with Darlene Calkins, Marlene Kaiser, and Carrie Dent through
Martina Torres. Darlene works at A3 with Martina, who thought Darlene would be
interested in participating in my research. Darlene has low-vision, and she has a triplet
sister, Marlene, who is blind. When I set up a time with Darlene for the two of them to
visit, they invited their friend Carrie, who has low-vision. I met with the three women on
a Wednesday morning, August 12, 2015, outside of the DAM near the entrance across
from the Denver Public Library.
After greeting each other, we started to walk over to the museum entrance. It was
then that I experienced an interesting interaction. Marlene wanted me to guide Darlene
through the entrance, but Darlene objected, telling her sister I probably did not have
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experience being a sighted-guide. Marlene quickly protested that I clearly had experience
because I was guiding her appropriately through the DAM entrance to the front desk. I
appreciated this comment because guiding Marlene was my first experience as a sightedguide. I am certain that if I had not attended the volunteer training at A3, I would not
have learned proper sighted-guide etiquette. Once I checked us in at the museum’s front
desk, we walked over to a few nearby benches where I conducted pre-interviews to get to
know the participants better. I offered a signature guide to them to assist in signing their
consent forms. The signature guide was a plastic rectangle with a corresponding
rectangular cutout in the middle to inform people with low to no vision where to place
their signature. I bought the signature guide when I was creating the resources in Part II
because I learned about the usefulness of such guides during the support group meetings I
attended during the first phase of my research. All three women declined the offer, and
Marlene asked me to simply place her finger on the line to be signed.
Marlene Kaiser
Marlene Kaiser is a middle-aged woman with total blindness. I discovered from
my pre-interview with her, that she had never been to an art museum before, although she
has been to other types of museums. Marlene stated that she engages her sense of hearing
and touch the most, and she is comfortable reading braille. Like Carol, she, too, had just
gotten an iPhone, and Marlene said she was becoming familiar with VoiceOver. Marlene
used a cane, and was guided by Darlene and me during the museum visit.
Darlene Calkins
Darlene Calkins is a middle-aged woman. When asking Darlene about her degree
of visual impairment, she stated she has partial vision. Darlene visited the museum
without using a cane or dog guide. She mentioned this was only her second time at an art
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museum, and she got motion sick at the first museum because of the slanted positioning
of the walls. Like Marlene, Darlene thinks she engages her senses of hearing and touch
the most. However, she said she did not feel comfortable reading braille or using
VoiceOver.
Carrie Dent
Carrie Dent is also a middle-aged woman. Like Darlene, Carrie Dent described
herself as having partial vision. She did not use a cane or dog guide during her visit.
However, unlike Marlene and Darlene, Carrie stated she feels she engages her sense of
smell the most. Also, she said she does not feel comfortable reading braille, but she is
comfortable with VoiceOver.
Marlene’s, Darlene’s, and Carrie’s Exploration with the Multisensory Resources
Once I had conducted the pre-interviews, the four of us took the elevator up to the
6th floor. After getting off the elevator, Marlene made the comment that the galleries were
“creepy quiet.”13 Darlene responded by stating visitors cannot be loud in museums, just
“like in a library.”14 As I did with Carol, I walked Marlene, Darlene, and Carrie over to
the entryway of the Object Gallery and read the instruction sheet. Again, I modeled how
to use the iPad and then handed it to them to begin exploring the resources. Marlene
listened to the audio for the introduction to the Object Gallery, but Darlene and Carrie
immediately walked off to explore other artworks. When Marlene was finished listening
to the introductory audio, she asked me to walk with her to the chairs in front of Three
Fishermen. Once she and I got settled in front of Three Fishermen, Darlene and Carrie
rejoined us.

13
14

All of Marlene’s quotations are from August 12, 2015
All of Darlene’s quotations are from August 12, 2015
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As stated in Chapter 5, I designed the iBooks files so that for each artwork there
were three audio files to select: verbal description, art historical information, and either
music/poetry. Marlene skipped the verbal description for Three Fishermen, and selected
the icon to listen to the art historical background for Three Fishermen. As she was doing
this, Darlene pulled out the tactile graphics, handing one to Marlene and one to Carrie.
All three women felt the tactile graphics, and Marlene read the braille on both the tactile
diagram and textured replica. Darlene pointed out the parts of the painting to her sister, as
Marlene felt the tactile graphics. For example, Darlene pointed out the sneaker to
Marlene. Following the prompt embedded in the art historical audio recordings, they
pulled out the scented handkerchief, and Darlene commented that she would never want
to paint with turpentine. Despite her comment about her distaste for the smell, Darlene
sniffed the handkerchief several times as she stood in front of Three Fishermen. As soon
as I mentioned the song, “Graceland,” in the art historical background, Marlene
advocated for listening to the music. Marlene selected the music icon, and the three
women listened to the song as they touched the tactile graphics and smelled the
handkerchief. As the song played, Marlene turned to Darlene to talk about how she liked
the music. Marlene, like Carol, pointed out that I mispronounced Paul Simon’s name. For
the most part, Carrie remained quiet as she felt the tactile graphics.
When the song was over, Darlene took the iPad and walked out of the Object
Gallery. Carrie took a more passive role while exploring the multisensory resources and
followed Darlene out of the room. Outside of the gallery, Darlene scrolled to the third
slide, the page for A Little Later, and pressed play to listen to the art historical audio
recording. As Darlene was doing this, she looked around for the painting. Marlene asked
me where to go next, so I guided her over to A Little Later. Seeing us in front of A Little
Later, Darlene and Carrie came over to join us. Once we were all in front of the painting,
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the women pulled out the tactile graphics and wood-scented handkerchief. In my field
notes, I noted that Marlene seemed to prefer the textured replica of A Little Later better
than the tactile diagram because she spent more time feeling it. Hearing the art history
audio recording mention two eggs in the painting, Marlene asked Darlene if the two
shapes she was feeling were eggs, and Darlene confirmed this. At one point in the art
history audio recording, I quote the artist, Sage, as saying: “As long as there is an egg in
the world, what do we need of sculptors?” Hearing this quote made Marlene laugh.
Toward the end of the art history audio recording, my voice prompted the participants to
listen to the third audio recording, a reading of Sage’s poetry. Marlene stated she does not
like poetry, so they chose to not listen to the audio recording.
After the participants were finished experiencing the multisensory resources, they
looked to me for direction. I thanked them for their participation and let them know that
they had skipped the verbal descriptions, and that they were welcome to listen to them
now, if they were interested. The participants declined, so I moved on to conducting the
post-interviews.
Marlene’s, Darlene’s, and Carrie’s Reflections
I asked Marlene, Darlene, and Carrie the same questions I posed to Carol in order
to learn the participants’ opinions of the multisensory resources. Each interview was
conducted separately in different galleries because I did not want one participant’s
responses to influence the others’ answers.
Marlene Kaiser’s Reflections
I started the post-interview with Marlene by asking her which of the multisensory
resources were most beneficial. Unlike Carol, Marlene immediately said she liked the
tactile graphics for the second painting (A Little Later). Also, Marlene said she liked the
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scents paired with the artworks and that she found them “cooler” than the tactile graphics.
When I asked how the multisensory resources impacted her experience with the artworks,
Marlene said without them she would have been “bored to tears,” because she would not
have been able to touch anything.
Overall, Marlene thought the resources were engaging. When I asked if she felt
comfortable using the multisensory resources alone, she said “yes,” but that her sister,
Darlene, mostly showed her the resources, so she did not really use the resources alone.
In the midst of our post-interview, Marlene asked if we could play “Graceland,” again.
Although I declined, because the others were waiting, her interest in listening to the
music again made me think she enjoyed the inclusion of music into the multisensory
resources.
Because I knew Marlene felt comfortable using the multisensory resources with
her sister present, I asked how she thought she might respond to using the resources if she
had visited the museum without Darlene. Marlene stated she would be comfortable with
the resources as long as I was present, but that she would not have had an interest in
checking out the backpack from the front desk on her own because she thought the
backpack would be heavy. Instead, Marlene said she would prefer museum staff to place
tactile graphics next to each artwork with braille labels. Finally, I asked how her
experience with the multisensory resources compared with her past museum visits.
Marlene responded that her visit was good because of the song, “Graceland,” and that she
was able to touch the resources, which she mentioned she does not get to do in most
museums.
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Darlene Calkins’s Reflections
My first question for Darlene was about which of the resources she found to be
especially beneficial. Darlene thought the scented handkerchiefs were the most useful,
and the tactile graphics were her second favorite. Overall, Darlene thought the
multisensory resources aided in displaying the artwork because they helped her
understand how the paintings were completed. Darlene felt comfortable using the
resources, but in contrast to Marlene, Darlene thought experiencing the resources alone
would not have changed her opinion of them. Finally, when asked what she would
change about the multisensory resources, Darlene said the only thing that would have
made her experience better was if I had created multisensory resources for more
paintings.
Carrie Dent’s Reflections
Carrie, like Marlene, really enjoyed the textured replica for A Little Later. When I
asked why she preferred this tactile graphic, she said it was because for her, it felt the
most similar to touching a painting. Despite stating she engages her sense of smell the
most, Carrie liked the scented handkerchiefs the least because she did not think the scents
matched the artworks.
Carrie said she felt somewhat comfortable exploring the multisensory resources
by herself, but that she would have been more comfortable, if she had used the provided
headphones. Although she enjoyed the tactile graphics, she did not think she would have
used them if she had visited the museum alone. Instead, Carrie thought she would focus
more on listening to the audio recordings because she enjoys listening to the full audio
recordings before moving on to the next artwork. She views herself as a slow museum
visitor, and mentioned she would have liked more time with the resources to fully listen
to the audio tracks. Specifically, Carrie said she was interested in learning about the
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artist. She thought she would have paid more attention to the artwork, if she had not
shared the resources with her friends. Overall, Carrie said she thought the multisensory
resources were a good idea, but she would have explored them differently had she visited
the museum by herself.
Conclusion from Marlene’s, Darlene’s, and Carrie’s Experience
Overall, the technology (both iBooks and VoiceOver) went smoothly for the three
women. Marlene was able to select each icon, which I was relieved to discover, as she
has total blindness. Also, I found it interesting that both Darlene and Carrie appeared to
feel comfortable in the museum as they walked around confidently. However, it was
Darlene and Marlene who guided the majority of the experience with the multisensory
resources. Carrie did not make comments during the exploration of the multisensory
resources. From her body language, I assumed she was not interested in the resources, but
her post-interview made it seem as though she did find the resources appealing. Once I
had finished conducting the post-interviews, I offered to walk around the museum with
the three women. We visited the American Indian exhibit, and the women split up as they
walked around. Their post-exploration was short-lived, and the women decided to go to
lunch.
JOSEPH LAMERS
Introduction to Joseph
Joseph Lamers is a retired man and was the fifth participant to explore the
multisensory resources. Previous to encountering Joseph, I had arranged to meet with
someone else for the study, who had to cancel at the last minute. With my extra time, I
decided to attend the DAM’s August Tactile Tables program on August 14th, 2015 in
hopes of meeting someone with low to no vision who might be interested in examining
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my multisensory resources. I found Joseph and his wife, Mary, while I was sitting with a
docent at a table full of tactile graphics created by Ann Cunningham. Upon meeting
Joseph, I asked if he would be interested in examining the multisensory resources I made
for my thesis, and he agreed.
Joseph, Mary, and I walked over to benches situated just outside of the entryway
to the Object Gallery. During the pre-interview, I learned that Joseph’s degree of visual
impairment includes light perception, which means he can only sense variance in light.
Both of his parents had academic degrees in art, so he grew up around it. Joseph visits the
DAM about once a month, and he considers himself to be an artist because he is a
weaver. Of all his senses, Joseph stated he engages hearing, smell, and touch the most.
Also, Joseph was very comfortable reading braille and was familiar with VoiceOver.
After getting to know him, I walked with Joseph to the entryway of the Object Gallery,
and his wife stayed behind reading the newspaper. Just as I did with the other
participants, I read Joseph the instruction sheet and demonstrated how to use the iPad.
When I showed Joseph the iBooks file, the audio did not select easily, but instead would
slide to the next page on its own. After getting iBooks to stay on the appropriate page,
Joseph decided to use the headphones I provided to listen to the audio recording
introducing the Object Gallery.
Joseph’s Exploration with the Multisensory Resources
Despite my attempt to make the path to the first painting understandable in the
introductory audio recording, the logistics were faulty. Joseph asked for help navigating
to the first painting, and he followed me to Three Fishermen. After Joseph and I sat down
in the chairs in front of the painting, he began to pull the resources from the backpack. He
first smelled the turpentine-scented handkerchief and then felt the tactile graphics.
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Once Joseph had introduced himself to the resources, he moved to the second
page of the iBooks file to reach the Three Fishermen page. On the Three Fishermen slide
of the iBooks document, VoiceOver read aloud the icon names and their labels, and then
the file immediately slid to the third page of the document featuring A Little Later. Joseph
slid his fingers to scroll back in the iBooks file, and then selected the audio icon for the
verbal description of Three Fishermen. Joseph remarked while listening to the verbal
description, “so that’s what that was!”15 Then, he listened to the audio of the art historical
background audio recording and to the beginning of “Graceland.” The biggest problem I
noticed that Joseph encountered was that VoiceOver would read both the label I gave to
the icon and the text next to the audio icon. For example, VoiceOver would read Three
Fishermen Verbal Description Icon for the icon and Three Fishermen Verbal Description
for the text to the right of the icon. I chose to add text next to the icon to potentially
benefit people with low vision who might be able to read the text. However, having
similar labels for both the icon and text next to the icon made it confusing for Joseph, as
he frequently selected the text instead of the icon.
Joseph was not interested in listening to the entire song for Three Fishermen and
he tried to stop the audio by tapping on the icon. As stated earlier, this motion would
have worked if I had used iBooks’s built-in audio icons, but because I chose to make the
icons larger, the audio recordings could not be paused, only restarted. Trying to get the
music to stop, Joseph proclaimed, “Okay we got the message. Now we just want it to
stop.” He then commented, “It just starts over. I don’t quite get what I’m doing wrong.”
At this point, he commented to me that I mispronounced Paul Simon’s name when
introducing the song.

15

All of Joseph’s quotations are from August 14, 2015
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After giving up on “Graceland,” Joseph decided to move on to the next painting.
He asked for assistance, and we walked over to A Little Later where he made the
comment that there was too much stuff (referring to the multisensory resources). “I need
about four hands,” he said. It seemed difficult for Joseph to manage both his cane and
holding the resources. Once in front of A Littler Later, he said, “Enough is enough. Let’s
make ourselves at home,” and we sat down on the floor in front of the painting. While
listening to the verbal description, Joseph said, “Oh. Okay” a few times, which made me
think he understood the description. Afterward, he mentioned it would have been “cool”
if I had described from the bottom layer up to the top layer to “build it up.” Finally,
Joseph listened to the audio recordings of the art historical background and the poetry for
A Little Later.
Joseph’s Reflections
When I asked which of the multisensory resources he found most beneficial,
Joseph stated he liked the audio content. Specifically, Joseph liked having the audio
options. He said, “I got a description, a history, and something else, but I got to choose. I
had control over what I listened to.” He said one of his “gripes” about traditional audio
guides in museums is that he does not get to choose what kind of information he receives.
He emphasized that getting to control what type of information to listen to was “key.”
In regards to the tactile graphics, Joseph said he thought the tactile diagrams and
textured replicas complimented each other. He admitted at first he did not see the purpose
of using both a tactile diagram and a textured replica, but he thought it made sense once
he listened to the verbal description and compared the two tactile graphics. In regards to
A Little Later, Joseph described an alternative way the tactile graphics could have been
created due to the artwork’s complexity. He said it would have been nice to have been
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able to either physically build up the reproduction himself or to feel a series of textured
replicas, which would build up the reproduction from background to foreground. He
thought either of these options would make describing the artwork easier as well.
Joseph was very open in sharing his opinion about visiting art museums. He
believes the odds of someone with low to no vision coming alone to a large art museum
and successfully navigating to particular artworks are very slim. He said art museums are
generally not designed for “that kind of navigation.” In addition, Joseph expressed his
dislike for carrying the large amount of resources. He said he did not have an idea to
rectify this, although he suggested the possibility of wheeling around a cart with
multisensory resources. At this time, he also mentioned his past experience using the
braille guides at the DAM, and how he felt the need to have a space off to the side to read
them. Joseph said, “That’s what I think is essential—to figure out a way that a person
could stand there and look at this stuff.”
As an avid-museumgoer, Joseph also suggested that in the long run, he would find
it useful if museum professionals could develop a standard for their technology so he
could visit various museums without there being a learning curve at each institution.
Also, Joseph mentioned that because museums have audiences with a variety of skill
levels, resources need to be easy to maintain due to wear and tear.
Overall, Joseph thought using multisensory resources in art museums is a good
idea because using the resources gave him “a good sense of what was there.” However,
he thought they needed to be easier to use. When I asked about the content of the
multisensory resources, Joseph said, “I thought they were good. They were not long and
involved. They were to the point.” He emphasized that he enjoyed learning about the
history of the artworks, and added that the content “was not fluffy.” He said many audio
guides in museums do not “cut to the chase,” and provide too much information.
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Joseph did not think experiencing the resources with his wife would have changed
his perception of them aside from the possibility of talking about the resources while
using them. In regards to how the resources could be improved, Joseph said, “You’ve got
the concept, which is pretty much stupid simple, which is great. Now, what I would do (if
I were doing it) is instead of putting it in iBook format, I would put it more in an app
format where people push ‘Next’ at the end of the page.” Finally, when I asked about
how the resources could be modified, Joseph said he did not particularly care for the
scented handkerchiefs, but he added, “There are lots of folks in the world, and they do
things differently. I wouldn’t take it out, it’s just not something that I would probably be
that interested in.”
Conclusion from Joseph’s Experience
After the post-interview was finished, Joseph and his wife decided to leave the
museum because they had already toured it prior to meeting me. Overall, Joseph liked the
audio the most. The iPad and VoiceOver went smoothly for him because he was able to
listen to VoiceOver and choose which audio recordings he wanted to listen to. However,
Joseph did get frustrated with the audio tracks restarting when he wanted them to pause,
and he would have liked the multisensory resources to be easier to manage.
CONCLUSION
The purpose of this case study was to examine how multisensory resources might
facilitate social involvement, emotional and intellectual stimulation, and independent
exploration (Reich et al., 2011). This chapter detailed the data I collected while observing
five participants interact with multisensory resources designed for two artworks at the
DAM. I intended the resources to engage their senses of touch, hearing, and smell. Two
of my case study subjects used the resources alone and three interacted with each other
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while using them. I used the interview transcripts and field notes I gathered while
observing my participants to categorize my findings into the three themes described by
Reich. The next chapter will draw conclusions from the data laid out.
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Chapter 7: Reflections
INTRODUCTION
I conducted this case study to explore possible methods for providing consistent
inclusion for visitors with visual impairments or blindness in art museums. Currently,
most accessibility for people with low to no vision in art museums is through special
programs that are only offered sporadically. My objective was to examine possible
methods for offering consistent inclusion for visitors with low to no vision to navigate
and enjoy museums whenever they would like to visit. For my research, I focused on
findings from a study conducted collaboratively by researchers from the Museum of
Science in Boston and Art Beyond Sight (Reich et al., 2011). The study found that people
with low to no vision want museum experiences with social involvement, emotional and
intellectual stimulation, and independent exploration (Reich et al., 2011). Sighted
museum visitors have similar goals, but visitors with visual impairments or blindness
have to overcome museum barriers to achieve these aims. The three criteria framed my
first central research question, which focuses on how multisensory resources might
facilitate social involvement, emotional and intellectual stimulation, and independent
exploration for adult walk-in visitors with low to no vision at an art museum. Because I
believe in the importance of understanding target audiences before designing programs, I
spent time with communities of people with low to no vision. This ultimately framed my
second central research question, which explores how my experiences developing,
creating, and implementing multisensory resources inform the training of museum staff to
be responsive to visitors with visual impairments or blindness.
To answer my central research questions, I conducted a three-part case study not
to only observe people with low to no vision using multisensory resources, but also
explore how to design and create those resources. In Part I of this study, I spent time with
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A3, an organization that provides assistance for people with low to no vision, by
attending a volunteer training, multiple support groups, and a resource fair. In addition, I
toured the Center for the Blind in Littleton, Colorado to see where adults with blindness
learned life skills. Spending time with my target audience helped me to become sensitive
and empathetic to their needs. During these experiences, I maintained a diary and shifted
my role as researcher between full-observer and participant-observer. Because I wanted
to learn how I might design, create, and implement multisensory resources, I also
conducted five interviews during Part I. I interviewed two people about how to provide
inclusion for people with disabilities in public programs and an artist about how she
designs and creates tactile resources for artworks. In addition, I interviewed two people
with visual impairments or blindness about how museum staff could be more responsive
to their needs and how I might design, create, and implement multisensory resources in a
museum setting.
In Part II of my research, I became a full-participant, as I created multisensory
resources for two artworks at the Denver Art Museum (Scott Fraser’s Three
Fishermen and Kay Sage’s A Little Later), informed by the data I collected in Part I. I
maintained a diary throughout this part of my research to document my thought-process
when making the multisensory resources. During Part II, I thought about how to
successfully design, create, and implement multisensory resources so that they might
facilitate social involvement, emotional and intellectual learning, and independent
exploration (Reich et al., 2011) for museum visitors with low to no vision.
Once I finished making the resources, I moved to Part III, in which I implemented
the resources with five adults with visual impairments or blindness. All of my
participants had visited a museum at least once in their lives, and they all had varying
degrees of low to no vision. Because I was interested in how to offer consistent inclusion
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for visitors with low to no vision so that they could visit the museum at times convenient
for them, I met with my participants when each of them requested. Two participants
explored the resources by themselves, and three participants examined the resources
together. During the implementation of the resources, I acted as a participant-observer. I
collected data through field notes, pre-interviews, and post-interviews.
I analyzed my data from Part I and Part II using content analysis, looking for
emerging themes. For Part III, my analysis of the implementation of resources consisted
of using a priori themes, the three criteria (social involvement, emotional and intellectual
stimulation, and independent exploration) established by Reich and colleagues (2011). In
addition, I used content analysis in Part III to find emerging themes, such as technology
concerns. Together, the themes answer my first central research question: In what ways
do multisensory resources facilitate social involvement, intellectual and emotional
stimulation, and independent exploration for adult walk-in visitors with visual
impairments or blindness in an art museum? In this chapter, I answer my second central
research question: How might my experiences developing, creating, and implementing
these resources inform the training of museum staff to be responsive to visitors with
visual impairments or blindness? The rest of this chapter presents my interpretation of the
findings.
SOCIAL INVOLVEMENT
In Reich and colleagues’ (2011) study, participants stated their desire for social
experiences during their museum visits. Social involvement can occur in a variety of
forms. Visitors with low to no vision enjoy visiting museums with their friends and
family, so they can share their thoughts with one another (Reich et al., 2011). In addition,
some museum visitors with visual impairments or blindness enjoy interacting with
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sighted visitors because it makes them feel more “normal” (Candlin, 2003). For the
purposes of my study, “social involvement” refers to participant interaction with other
visitors while using the resources (either with someone they arrived with or with new
visitors). Of Reich and colleagues’ (2011) three criteria, social involvement was the most
difficult for me to facilitate through the backpack’s materials. When I created the
multisensory resources, I hoped they would be engaging enough that other visitors would
be drawn to them as well. I was optimistic this might be the case because I had seen it
happen before when visitors using an iBooks self-guided tour I had co-created for a
university course attracted the attention of other visitors who wanted to join them. When
taking my field notes in the DAM, I specifically looked to see if visitors aside from my
participants became interested in exploring the multisensory resources, and if they
stimulated conversation with my participant. Also, I closely observed how Marlene,
Darlene, and Carrie interacted with one another when using the resources because they
explored them together.
When Carol began her exploration with the resources, she asked the other visitors
in the Object Gallery if the audio was bothering them. The visitors said no, but
ultimately, all of them eventually left the gallery without engaging with the resources.
Was this because the multisensory resources made them uncomfortable? That was not the
case in my previous course experience. Were the other visitors unsure of how to properly
interact with people with disabilities? Did they think they were getting in the way of
Carol’s use of the resources? Later on in Carol’s exploration, a gentleman heard
“Graceland” playing and peered into the Object Galley. He smiled at us, but he did not
come over to interact with us. Again, I wonder, did he think he could not join us? In her
post-interview, Carol speculated that if she had visited with a friend, she would have been
able to discuss her interpretation of the painting with her friend. Although she came
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alone, Carol mentioned she “could not wait” to talk to Darlene about the resources
because she knew Darlene would visit the following day to experience them, and she was
anxious to discuss them with her. The social involvement was there for Carol, but the
resources did not provide a means to it.
As stated in Chapter 2, visitors with low to no vision frequently feel as though
they cannot visit museums without researching the museum’s accessibility ahead of time
(Reich et al., 2011). Typically, museum staffs only offer programs for people with
disabilities during specific times. The objective of my research was to explore a possible
solution that could enable people with visual impairments or blindness to enjoy visiting a
museum at any time, either with others or by themselves. Because of this framework,
Carol visited the museum by herself. However, Marlene, Darlene, and Carrie visited
together. This design led to participants’ different experiences in how they used the
multisensory resources. Because Marlene, Darlene, and Carrie visited together and had a
pre-established relationship before exploring the resources, they naturally had people
with whom to socially engage. Darlene and Marlene demonstrated their connection the
most, as Darlene handed Marlene resources, and they discussed what they felt. Would
their interaction have been different had they been friends, instead of part of a set of
triplets? Interestingly, Carrie did not interact much with the two sisters despite sharing
the resources with them. In her post-interview, Carrie specifically said she would have
spent more time with the multisensory resources had she visited the museum by herself.
Sharing the multisensory resources made her feel less involved with them. Over the
course of the three women’s exploration, no other visitors came into the Object Gallery,
so no visitors joined in on the participants’ experience. I noticed that when the women
walked around the DAM after examining the multisensory resources, they would walk
away from each other to explore the galleries and would later reconnect. At the beginning
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of their experience with the multisensory resources, they separated briefly before
rejoining one another. In addition, they separated briefly to find the second artwork.
However, the rest of the time that they used the resources, the women stayed together.
Did the women mostly stay together while using the multisensory resources because they
felt obligated to use them, or did the resources make them want to be socially involved?
Because they discussed the paintings while touching the tactile graphics, listening to the
audio, and smelling the scented handkerchiefs, the resources facilitated social
involvement for the three women.
Joseph, although he visited the museum with his wife, experienced the
multisensory resources by himself. Upon reflection, I wonder if I should have encouraged
her to join him. In reality, he naturally began using the resources by himself, his wife
stayed behind, and I did not interfere with the directions for their use. Joseph, unlike the
rest of the participants, chose to use the headphones to listen to the audio recordings.
Other visitors did not attempt to interact with Joseph, which could indicate that Joseph’s
choice to use headphones made him appear less approachable. There were a couple of
visitors in the Object Gallery when Joseph experienced the resources, but none of them
joined him. Joseph speculated that if his wife had joined him in exploring the
multisensory resources, it would not have impacted his perception of the resources, but
he thought they might have discussed the resources.
Ultimately, no visitors decided to join any of the participants in engaging with the
multisensory resources. However, because Marlene, Darlene, and Carrie used the
resources together, they were able to engage with one another during their experience.
Marlene and Darlene talked to each other while they used the resources, but Carrie did
not have the desire to engage with her friends while using them.
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After analyzing the data resulting from implementing the multisensory resources, it
appears that, in this case study, the resources did not facilitate social involvement. The
two sisters, Marlene and Darlene, talked about the resources when they used them
together, and Carol said she was interested in discussing the resources with Darlene afterthe-fact. However, as a whole, the resources did not seem to facilitate social involvement.
No other museum visitors asked to join the participants in using the multisensory
resources. In fact, most museum visitors left the room when the participants began using
the resources. This could be because visitors did not want to interfere with the
participants using the resources. In addition, multisensory resources are currently not
commonplace in museums for walk-in visitors, so the other visitors most likely assumed
they were not able to use the resources.
Although social involvement was ultimately lacking in this case study, it still may
be possible for multisensory resources to facilitate it, but perhaps the resources need to be
designed and/or implemented differently. For example, to target social engagement, I
could have written prompts in the audio inviting visitors to discuss the resources with
their neighbor. Also, because several visitors at the DAM left the Object Gallery when
my participants used the resources, as though they did not want to interfere, I wonder if
other visitors would be more comfortable joining in their use if multisensory resources
were more commonly used in galleries. If such resources did not stand out in museums as
“special” resources, would visitors be interested in sharing them? In addition, I am also
curious if it was not the resources that made visitors hesitant to join in on the experience,
but perhaps the visitors felt uncertain about how to interact with someone with low to no
vision. This question derives from my research in Part I in which Martina and Lindsey
both commented that even when sighted people want to interact properly with people
with visual impairments or blindness, they are often unsure about how to do so. This
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leads to my question: how might museum professionals facilitate the crossing of social
barriers? I think one possible method would be for educators to write prompts inviting
visitors to interact with other visitors. With cues from wall labels and educational
resources, visitors might engage with people different from them, which could lead to the
crossing of social barriers.
EMOTIONAL AND INTELLECTUAL STIMULATION
The criterion for determining how effectively my resources enabled emotional
and intellectual stimulation derives from the participants in Reich and colleagues’ (2011)
study. People with low to no vision think information in accessibility programs in
museums is often watered down and, therefore, not emotionally or intellectually
stimulating (Reich et al., 2011). Visitors with visual impairments or blindness want to
connect to the artwork and learn during their museum experience (Reich et al., 2011). For
my research, I observed the emotional and intellectual stimulation facilitated by
multisensory resources by observing how participants experienced and talked about the
resources and the artworks. For this theme, I noted moments when participants appeared
to reflect on the artwork. I also wrote down comments from the participants about their
interest in the resources. Additionally, I recorded whether participants were able to makemeaning of the artworks. Whenever the participants responded positively to the resources
or the artwork, I took this as a sign that the participants were emotionally and
intellectually engaged. Because this theme reflects on the content of the multisensory
resources, I break down this section by each sense to take a look at which resources
specifically encouraged emotional and intellectual stimulation.
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Multisensory Resources: Touch
I primarily created the tactile resources to provide and facilitate foundational
information about the artworks. For the most part, I did not expect these resources to be
particularly emotionally and intellectually stimulating because their purpose was to
provide basic information about the formal qualities of the artworks (composition,
shapes, and lighting). However, I did hope the tactile graphics would be tactilely
appealing to the participants, and they would want to touch such resources.
Carol found the Three Fishermen tactile graphics to be beneficial, but did not like
the tactile graphics for A Little Later because they were too cluttered. Although she liked
the tactile graphics for Three Fishermen in general, toward the end of the post-interview,
Carol became more critical of them. She pointed out the discrepancy with the electrical
cord between Three Fishermen’s tactile diagram and the textured replica.
Marlene, Darlene, and Carrie all commented that they enjoyed the tactile
graphics, and their favorite appeared to be the textured replica of A Little Later. Carrie
said her reason for this was because she thought the replica felt the most similar to a
painting. Finally, Joseph thought the tactile diagrams and textured replicas went well
together, although he did not think the design of the textured replica of A Little Later was
ideal. All of this signifies that visitors will have varied preferences, and there should be
multiple options for visitors to choose from.
Multisensory Resources: Hearing
The intent with the audio recordings was to give participants navigational
information, background information about the gallery, descriptions of the artworks, art
historical background of the artworks, and music and poetry to provide another lens to
experience the artwork. I designed the navigational information, background information
about the gallery, and descriptions of the artwork with the purpose of providing
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foundational information necessary before beginning to deeply experience the artworks. I
wrote the art historical background about the artworks with the desire to trigger
emotional responses in the visitors that would lead them to connect with the art. Also, I
hoped participants would learn from the art historical background and think the audio
was intellectually interesting. Furthermore, I paired music and poetry with the artworks in
an attempt to provide a richer sensory experience with the artworks. Again, I hoped
participants would find these pairings emotionally and intellectually engaging.
Carol listened to the full audio recordings with the exception of the introductory
audio. She thought the music connected back to the content of Three Fishermen well, and
she even laughed and sang in the gallery. As with the tactile graphics, Carol was more
critical of the verbal descriptions toward the end of our post-interview. Specifically, she
commented on my limited description of the floors and lighting in Three Fishermen.
However, the imperfections in my creation of the multisensory resources did not appear
to dramatically affect Carol’s engagement with the artworks on an emotional or
intellectual level because she was still able to make-meaning of Three Fishermen. In fact,
Carol stated she enjoyed her visit, even saying, “this is one adventure I’m glad I came
on.” Her comment indicates she was emotionally stimulated from her experience with the
multisensory resources.
Marlene’s, Darlene’s, and Carrie’s use of the multisensory resources was
interesting because they completely skipped listening to the verbal descriptions. This may
be due to the fact that Darlene and Carrie both had enough vision to decipher the
artworks without a description, and Marlene felt satisfied with the information given to
her by Darlene. The women did listen to the audio recordings of the art historical
backgrounds, and Marlene particularly seemed to enjoy the music. Marlene decided she
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did not want to listen to the poetry, and neither Darlene nor Carrie objected to this
decision.
Joseph specifically stated in our post-interview that he thought the content of the
audio recordings was good, and he appreciated that he could choose what he wanted to
listen to with the free-choice design. Carol also stated in her post-interview that she
appreciated the option to choose. Also, Joseph commented that he was glad that the audio
recordings “cut to the chase.” Their comments lead me to believe that in order to enable
visitors to decide what they would like to listen to, it is important to keep verbal
descriptions and art historical information separate.
Finally, because four of the five participants were triggered emotionally by the
inclusion of the song “Graceland” into the multisensory resources, I have contemplated
this resource the most. I wonder if, although the song was popular, the use of the song
truly helped the participants connect back to the art. Because the participants seemed
more interested in the painting because of the song, I believe the use of song did aid
participants in connecting to the artwork. This finding leads me to think it is important to
keep in mind song selection and the cultural contexts of the music when supplementing
artworks. The participants’ familiarity with the song allowed them to connect with the
art. Had the song been less well-known, this might not have been the case.
In Chapter 2, I included the finding from a study where participants who received
a multisensory tour were better able to recall concrete details from the tour two weeks
later as opposed to participants who did not participate in a multisensory tour (Dodek,
2012). Because this song seemed so impactful to the participants in my study, I am
curious as to whether the participants would be able to recall the artwork in a follow-up
study.
155

Multisensory Resources: Smell
Similar to the music and poetry, I paired the artworks with scented-handkerchiefs
with the intent to provide an immersive sensory experience that participants would find
emotionally and intellectually engaging. Darlene seemed to enjoy the scents the most, as
she smelled both handkerchiefs several times. Both Marlene and Carol enjoyed the
scented handkerchiefs. Marlene commented in her post-interview that they were “cooler”
than the tactile graphics. Carol enjoyed the smells, as well, although they did not appear
to make a lasting impression on her as she did not comment on them during her postinterview. Carrie and Joseph did not like the scented handkerchiefs. Carrie stated she did
not think they matched the paintings at all, and Joseph did not find the scentedhandkerchiefs particularly useful. These findings indicate the use of the scentedhandkerchiefs did not lead to an increased connection with the artworks. Although the
inclusion of olfactory resources did not facilitate a connection for my participants, this
does not mean scented resources might not stimulate connections for other visitors with
low to no vision.
Multisensory Resources as a Whole
Because my intent was to make the resources emotionally and intellectually
stimulating so participants could connect to and enjoy the artworks, I reflected on the use
of the multisensory resources as a whole. For Carol, the multisensory resources were
engaging, and she said she would visit museums, if multisensory resources were
provided. Carol took ownership of Three Fishermen as she referred to it as “my picture,”
and said she could dream about the painting all day. When she left the museum, she said
she would not forget the artwork. Conversely, she did not recall the title of A Little Later
because she could not make sense of its multisensory resources. Also, Marlene, Darlene,
Carrie, and Joseph all stated that they found the multisensory resources engaging.
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In this case study, the multisensory resources were emotionally and intellectually
engaging. This finding was primarily derived from the art historical audios because while
the tactile graphics, verbal description, and scented handkerchiefs serve as foundational
information, the art historical information, music, and poetry were designed to trigger
emotional responses and a deeper understanding of the artworks. All five participants
connected with the artworks emotionally and intellectually. I determined this through
their statements about enjoying learning about the artist and how the artworks were made,
appreciating the inclusion of music, and through their comments that indicated learning
such as “Oh, that’s what that means!” and “Oh, really?” when listening to the audio. All
of these findings indicate that the multisensory resources as a whole did facilitate
emotional and intellectual stimulation, and the use of such resources in art museums
could benefit visitors with low to no vision.
INDEPENDENT EXPLORATION
“Independent exploration” refers to the desire of visitors with low to no vision to
be able to visit museums whenever the museum is open, instead of only during
infrequently offered access programs (Reich et al., 2011). In order for museums to offer
consistent inclusion for people with visual impairments or blindness, the museum must
be accessible enough for visitors to be able to navigate by themselves. In thinking about
“independent exploration,” I looked for participants’ ability to use the multisensory
resources by themselves. My goal was for them to immediately be able to use the iPad
and resources. Because of this desire, I noted moments when participants had to ask me
for help and whether they appeared comfortable using the resources. Overall, every
participant asked for help at least once about how to navigate to the next artwork (from
the introductory slide to Three Fishermen and/or from Three Fishermen to A Little
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Later). This signifies that logistical improvements need to be made so visitors with low to
no vision can navigate the museum as independently as possible. This problem aligns
with Joseph’s speculation that it is unlikely that someone with low to no vision will be
able to successfully navigate to a specific artwork.
In addition to navigational problems, I had challenges getting VoiceOver to work
consistently. For example, when Carol examined the resources, a technology problem
occurred with VoiceOver, which forced me to assist her in selecting the audio icons. In
contrast, Marlene was able to hear VoiceOver and select the audio recordings on the day
Darlene, Carrie, and she visited the museum. I should clarify that I do not mean to imply
this technology error would happen with all technology used in multisensory resources,
only that it was an issue in this particular case study that ultimately impacted participants’
independent exploration. In addition, even if I had removed the icon labels in the iBooks
file so they were not confusing (as they were for Joseph), the audio icons would still be
unable to pause when participants wanted them to because it is not possible through
custom-made icons in iBooks. Also, I maintain my concern about built-in audio icons in
iBooks (despite their ability to pause) because they are very small, and it would be
difficult for people with low to no vision to feel around for them. Therefore, researchers
should study alternative technology platforms to learn what resources might be more
beneficial than my use of VoiceOver and iBooks.
Although independent exploration was negatively impacted by technology
problems, most of the participants stated they felt comfortable using the resources by
themselves. Darlene, Carrie, and Joseph said they would feel comfortable using the
resources alone. Carol told me she felt comfortable aside from using the textured replica
of A Little Later. Marlene simply stated she would not have had an interest in using the
resources by herself.
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In this case study, participants said they felt comfortable using the resources by
themselves, although navigation was a major problem. This leads me to believe that my
implementation of the resources did not lead to successful independent exploration.
Because of this finding, it is necessary to consider alternatives for implementing
multisensory resources and to train museum representatives such as educators, visitor
services staff, and galleries attendants to be able to provide occasional assistance with
navigation despite my objective of enabling people to navigate as independently as
possible. All of my participants needed my assistance to guide them to the second
artwork, A Little Later, and all the participants had difficulties getting started using the
multisensory resources by themselves. In addition, the technology caused problems
because iBooks and VoiceOver were unreliable and malfunctioned when Carol and
Joseph explored the resources. Had the audio information been presented in a more
reliable app instead of through iBooks, this might not have been the case.
Although participants needed help with using the resources navigationally and
logistically, once settled in front of a single artwork (and with my assistance of selecting
icons when VoiceOver malfunctioned), the participants could engage with the
multisensory resources by themselves successfully. Participants were able to experience
the tactile graphics, scented handkerchiefs, and audio to fully engage their senses by
themselves. This leads me to believe multisensory resources can lead to independent
engagement, as long as they are implemented more successfully. Perhaps I should have
emphasized the navigational audio.
Participants found the backpack undesirable because they were concerned it
would get too heavy, and it was difficult for participants to manage the amount of
resources. Because the backpacks were unsuccessful, I have wondered about alternative
ways to implement multisensory resources. For example, some art museums, including
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the DAM, have hands-on activity areas within the galleries. What if multisensory activity
areas were built within galleries, so that visitors with visual impairments or blindness did
not have to carry the resources with them? In this scenario, visitors with low to no vision
(and sighted visitors) could engage their various senses without having to navigate from
one artwork to the next. In addition, this implementation would embody the concept of
universal design in that the resources could be positioned so they are as accessible as
possible to all audiences.
LOGISTICS: THE BACKPACK AND TECHNOLOGY
In addition to the a priori themes from Reich and colleagues’ (2011) study that I
discussed in the sections above, logistical challenges for implementing the resources
became an emergent theme because every participant discussed their challenges and
suggestions for implementing multisensory resources. Three of the five participants
discussed the use of a backpack. My goal in implementing multisensory resources with a
backpack was to enable participants to have more independence. In theory, visitors with
low to no vision would be able to carry a backpack with them from artwork to artwork to
experience multisensory resources. In this design, people with visual impairments or
blindness could visit museums whenever they are able, instead of waiting for special
access programs. The backpack was a point of contention because of the difficulty of
carrying the backpack and managing the multisensory resources. Carol found the
backpack to be light and comfortable to carry, but she was concerned that adding more
resources would make it too heavy. Marlene did not like the backpack. Although she
never carried it, she assumed it would be too heavy. Darlene and Carrie did not comment
on the backpack, but Joseph was very vocal about it. Joseph did not think the resources
were manageable using a backpack, and he suggested potentially wheeling around a cart
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of resources. While I think wheeling a cart would be problematic because it would be
difficult to steer for people using canes, I think this means that resources should be placed
in activity areas within galleries, as stated earlier, so visitors do not have to carry the
resources through the galleries.
Technology problems arose with two of the three participants. Both iBooks and
VoiceOver operated successfully when Marlene, Darlene, and Carrie explored the
resources. Marlene guided the three women’s museum experience by using the iPad and
selecting the audio icons she was interested in. Most likely because the technology
functioned smoothly, the women did not discuss technology during their post-interviews.
However, technology problems occurred for both Carol and Joseph. When Carol
explored the resources, VoiceOver turned off, and I could not get it to turn back on. This
was a significant technology problem that forced me to have to select the icons for her
during the rest of the experience. However, Carol did select the introductory audio icon
before VoiceOver stopped working, but she complained about not being able to pause the
audio. As stated earlier, this issue was due to my decision to imbed the audio files into
the iBooks file through the alternative images I designed, instead of iBooks’s default
icons. After selecting an icon once to play the audio, tapping it a second time would only
restart the audio instead of pausing it. Again, different technology platforms should be
researched because iBooks was not an ideal choice.
Joseph experienced frustration with the technology derived from my use of
iBooks. Joseph was familiar with iBooks and thought my use of the program was
confusing because VoiceOver would automatically read the text and move on to the next
page before he was ready for it. Because of this, Joseph was forced to slide back to the
previous page before he could select an icon. Also, like Carol, Joseph was frustrated with
the inability to pause the audio by tapping the icons. Joseph said in the post-interview that
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the audio would have been more successfully implemented in an app. Also, Joseph stated
his desire for museums to have a standard for the technology they use, so that visitors do
not have to learn different logistics at each museum. Ideally, in the future, museum
professionals could partner with app writers to launch a universal app for museum
visitors inspired by universal design. Museum staffs could then tailor the app to their
institutions. Moving in this direction would support the concept of universal design as
museum professionals make the museum environment easier to access for a variety of
people.
In Part III of the study, I addressed both how to implement multisensory resources
in museums and which resources were specifically beneficial. In addition to the
participants’ dislike of the backpack model and their technology problems, there were
some other issues that arose regarding how to implement multisensory resources into
museums. For example, participants addressed concerns about the cost and upkeep of
including multisensory resources in museums. In order to create resources for several
artworks at the museum, staff would first need to decide which resources are the most
effective to include. Then, museum professionals would need to budget for the creation
of the resources and their inevitable upkeep.
From this case study research, I found that verbal descriptions, art historical
background information, music, and tactile graphics are the most effective resources for
people with low to no vision to include in art museums. Two of the participants
appreciated the scents, but the scents did not appear to significantly impact the
participants’ experience with the artworks. Also, only two of the three participants
listened to the poetry, and those who chose to listen, did not appear to be engaged by its
inclusion in the resources. While only two of the five participants listened to the verbal
description, I maintain its inclusion is important because it was foundational information
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for the two people with blindness who utilized it. Music was desired by four of the five
participants, and it appeared this interest could have derived from the participants’
familiarity with the song. This concept ties back to constructivist learning (Falk &
Dierking, 2002), which focuses on the idea of building off pre-established knowledge.
The participants knew the song and were then able to connect it to the artwork. Ideally,
museum educators should consider popular culture when choosing music, so that these
choices can reach as many people as possible.
Finally, I chose to create resources for two different types of paintings so that I
could get a more objective look at how multisensory resources could be used to
supplement multiple artworks. In this case study, the resources were more successful with
Scott Fraser’s Three Fishermen as opposed to Kay Sage’s A Little Later. Carol was the
most vocal about her dislike for the latter painting as she said it was “too cluttered.”
When I asked whether it would have been best had I simplified the tactile graphics, she
told me that would have changed the painting, and the painting itself is cluttered and
therefore the tactile graphics needed to be cluttered. Joseph also thought the tactile
graphics for A Little Later were difficult to interpret. This finding leads me to believe that
when creating tactile graphics for more complex art, tactile creators should head Joseph’s
suggestion to create multiple tactile graphics (one with the background, one with the
middle ground, and one with the foreground) that visitors could feel to build up the
artwork so it is not overwhelming.
SENSITIVITY IN MUSEUMS
Through the course of my research, I thought about how museum professionals
could be more inclusive toward visitors with low to no vision. The first part in my
research, where I immersed myself into communities of people with visual impairments
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or blindness, gave me critical training about how to be mindful of my target population.
In Part II and III, I was able to reflect upon my sensitivity training as I designed, created,
and implemented the multisensory resources with people with low to no vision. This
section presents my findings from those experiences.
Training for Museum Professionals
As explained in Chapter 4, the first step in making museums more inclusive is
training all staff on how to interact with various museum populations. This initial training
should come in the form of transmission-style lectures to introduce museum professionals
to the appropriate language and etiquette when interacting with people with disabilities.
This is important because it would be unprofessional to have people who have not been
trained interacting with this population without foundational information. My suggestion
for this initial training is inspired by my experience at A3’s volunteer training. This first
training session should serve as informational and the presenter should be a museum
professional specializing in disability inclusion or a contract disability-inclusion
specialist. The training should focus on debunking myths about people with disabilities in
order to begin to make museum professionals feel comfortable approaching situations
with people with disabilities. As presented in Chapter 4, most people do not actively try
to exclude people with disabilities, but there is hesitation in how to approach inclusion
due to a lack of training.
After this initial training, this research revealed it is critical to encourage museum
professionals to actively engage with people of different abilities so that they can practice
what they have learned in training. It is especially essential that visitor services staff,
gallery attendants, and museum educators feel comfortable interacting with a wide
variety of museum visitors. When I checked-in my participants at the DAM, visitor
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services staff did not appear to be receptive to them. The staff looked uncomfortable as
they shifted around and looked to me for direction, instead of the participants with low to
no vision.
One way for museum professionals to put their foundational training into practice
would be for museum staff to first partner with a local organization for people with low
to no vision. A small group of museum professionals (perhaps two educators, two visitor
services staff, and two gallery attendants) could then meet with a few members of the
organization for people with low to no vision in order to tour the museum learning from
one another. After this, the museum professionals should meet with their respective
departments to discuss their experiences. Once this is complete, a larger group of
individuals with visual impairments or blindness should be invited to the museum so
more museum professionals gain experience with being inclusive. Starting with a small
partnership before expanding could enable museum professionals to steadily increase
their sensitivity and experience working with people with visual impairments or
blindness. If a large group of people with low to no vision visits a museum before the
museum professionals receive sensitivity training, then the staff might not know how to
be inclusive toward these visitors.
In addition, without my sighted-guide training, I would not have been comfortable
guiding Marlene. When museum professionals publish their accessibility on their
websites, they generally state the ability to accommodate different needs. Currently,
museum accessibility for people with visual impairments or blindness is more focused on
special programs than on consistent inclusion for walk-in visitors, and therefore
professionals are not implementing inclusivity as thoroughly as they could. If museums
are truly going to be accessible and inclusive for all people, museum professionals need
hands-on training for how to accomplish this. Visitor services staff, gallery attendants,
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and museum educators should all be versed in how to be a sighted-guide, so that
museums can become more inclusive.
Furthermore, museum educators should be encouraged to reach out into their
communities to build relationships with a variety of audiences. In doing so, educators can
learn how to be sensitive to various people with different abilities and learning styles.
Then, museum educators can modify this experience for their museums. Without my
experiences with A3 and the Center for the Blind as well as my interviews with Martina,
Lindsey, Bill, Karely, and Ann, I would not have been knowledgeable about how to be
sensitive to visitors with visual impairments or blindness.
Finally, senior museum professionals need to be receptive toward modifications
in exhibit design and education in order to make museums inclusive. In regards to exhibit
design, staff should create spaces where people using canes can move around
comfortably. In addition, if visitors are enabled to use multisensory resources in the
galleries, it is beneficial for gallery spaces to have seating, so visitors can manage the
resources. Furthermore, senior museum educators should be supportive of educators
partnering with community organizations and receptive to the suggestions made by such
organizations. This way, museum educators are being responsive to their respective
communities, which will lead to inclusion.
SUMMARY OF IMPLICATIONS FOR THE FIELD
As stated in Chapter 1, my goal in this study was to learn the value of
multisensory resources with walk-in museum visitors with low to no vision. My research
indicates that multisensory resources can facilitate emotional and intellectual stimulation
for visitors with visual impairments or blindness in art museums, although more research
needs to be conducted to successfully enable these visitors to be independent within
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museum galleries. Implementing such resources into art museums would be beneficial in
making museums more inclusive for people with low to no vision. This will enable
museums to reach wider audiences than before. In addition, sensitivity toward various
types of visitors is critical, if museum educators want to truly be inclusive. Through my
research, I found that there are people with visual impairments or blindness who are
interested in visiting museums, but they do not think museums will be accessible for
them. This tells me that museum professionals should first find ways to make museums
more inclusive, and then build partnerships with communities to foster successful
programs.
RECOMMENDATIONS FOR FUTURE RESEARCH
This case study focused on the use of multisensory resources with people with
low to no vision in order to create more consistent inclusion for them in art museums.
This research had specific limitations. For example, I created multisensory resources for
two artworks at the Denver Art Museum. To further examine the value of multisensory
resources, a larger study looking at resources for more artworks and for those of varied
media would be beneficial. This could further expand the findings of this study, and
provide information about when multisensory resources are best to be used with
artworks. This research can help educators in selecting artworks for which to construct
resources. In addition, researchers could conduct longitudinal studies to examine the
long-term effects of multisensory resources in art museums for visitors with visual
impairments or blindness. Furthermore, one could conduct action research to explore
solutions to problems that might arise when using multisensory resources in museums.
I implemented the resources through the use of a backpack, and this was
unsuccessful. This suggests the need to study how best to implement multisensory
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resources. What might be discovered if the resources were placed in a section of the
gallery so that they could be permanently left in the galleries instead of having to be
carried? Would it be too difficult for those with low to no vision to pair the resources to
each artwork? Perhaps educators could place multisensory resources for each artwork in
their own section so as to not get mixed up with resources for other artworks. In addition,
it might be useful to include photographs of each artwork with magnifying glasses for
visitors with low to no vision who might have enough vision to use the photographs to
pair with the multisensory resources. This research could help inform museum educators
how best to include multisensory resources in their museums. Also, this could lead to
information about how to successfully facilitate independent exploration.
As a way to facilitate social involvement, one could use action research to look at
how to encourage crossing social barriers in the art museum. How might museum
educators promote social interaction amongst visitors who do not know each other? How
can museum educators effectively build connections between not only visitors and the
art, but also visitors with other visitors? In this type of study, one could test out various
methods of engaging visitors with one another. This research could lead to valuable
information about how educators can facilitate social involvement.
Finally, in this study, I focused on the use of multisensory resources for walk-in
adult visitors with low to no vision. Further research could be conducted to explore how
to create and implement multisensory resources for walk-in families with children with
visual impairments or blindness. This research could present recommendations as to how
museum educators could better include children with low to no vision in museums.
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FINAL THOUGHTS
Museums will not become truly inclusive spaces until museum professionals
actively and mindfully embrace all museum visitors through the use of universal design,
multisensory engagement, and free-choice learning. In this study, multisensory resources
facilitated emotional and intellectual stimulation, but they did not facilitate social
involvement and independent exploration. In addition, over the course of this research, I
learned the importance of sensitivity training and how museum educators could become
more empathetic toward visitors with low to no vision. Through sensitivity training and
the incorporation of multisensory resources, museums can become more inclusive spaces
for people with visual impairments or blindness.
From the findings in this research, I recommend museum professionals actively
reflect on how they engage with visitors with visual impairments or blindness. It is
important to remember that braille cannot be the only modification presented for these
visitors since a very small percentage of people with visual impairments or blindness are
adept at reading braille. Whenever possible, museum professionals should consider
presenting multisensory options including tactile graphics, audio descriptions of
artworks, audio featuring background art history information, and additional audio
enabling personal and cultural connections through such forms as music and poetry. Once
these resources are implemented, and if the budget allows, I suggest museum
professionals consider incorporating braille for those who do read it. However, as Karely
pointed out in Chapter 4, braille guides need to be carefully edited for grammatical errors.
In addition, although olfactory resources were not as beneficial as the other resources
among the five participants in this study, such resources should still be considered
because they could be valuable for other visitors. As demonstrated in this case study,
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multisensory resources are valuable in museums because they can lead to emotional and
intellectual stimulation.
Furthermore, as I learned in Part I of my research, sighted people sometimes have
apprehension when designing inclusion. Museum professionals should partner with
organizations in their communities to become more sensitive to their audiences. These
networks can enhance programming at museums by making museum staff more aware
and sensitive to the needs of those with disabilities. In addition, all museum staff should
be trained in how to be accommodating for visitors with disabilities. These trainings
should include guided-sight training, language sensitivity, and proper etiquette when
offering assistance to people with disabilities.
Finally, museum educators need to actively monitor their museum’s accessibility
policies and practices to learn what needs to be updated or modified. Through the use of
multisensory resources, museums can begin to amplify the use of free-choice learning
and universal design in their museums. By following these recommendations, museum
professionals can start shifting from accessible programming to inclusive programming.
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OFFICE OF RESEARCH SUPPORT

THE UNIVERSITY OF TEXAS AT AUSTIN
P.O. Box 7426, Austin, Texas 78713 · Mail Code A3200
(512) 471-8871 · FAX (512) 471-8873

FWA # 00002030
Date:
PI:
Dept:
Title:

Re:

IRB Exempt Determination for Protocol Number

Dear
Recognition of Exempt status based on 45 CFR 46.101(b)( ).
Qualifying Period:
to
. Expires 12 a.m. [midnight] of this date.
A continuing review report must be submitted in three years if the research is ongoing.
Responsibilities of the Principal Investigator:
Research that is determined to be Exempt from Institutional Review Board (IRB) review is not exempt
from ensuring protection of human subjects. The Principal Investigator (PI) is responsible for the following
throughout the conduct of the research study:
1. Assuring that all investigators and co-principal investigators are trained in the ethical principles,
relevant federal regulations, and institutional policies governing human subject research.
2. Disclosing to the subjects that the activities involve research and that participation is voluntary
during the informed consent process.
3. Providing subjects with pertinent information (e.g., risks and benefits, contact information for
investigators and ORS) and ensuring that human subjects will voluntarily consent to participate in
the research when appropriate (e.g., surveys, interviews).
4. Assuring the subjects will be selected equitably, so that the risks and benefits of the research are
justly distributed.
5. Assuring that the IRB will be immediately informed of any information or unanticipated problems
that may increase the risk to the subjects and cause the category of review to be reclassified to
expedited or full board review.
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6. Assuring that the IRB will be immediately informed of any complaints from subjects
regarding their risks and benefits.
7. Assuring that the privacy of the subjects and the confidentiality of the research data will be
maintained appropriately to ensure minimal risks to subjects.
8. Reporting, by submission of an amendment request, any changes in the research study that
alter the level of risk to subjects.
These criteria are specified in the PI Assurance Statement that was signed before determination of
exempt status was granted. The PI’s signature acknowledges that they understand and accept
these conditions. Refer to the Office of Research Support (ORS) website www.utexas.edu/irb for
specific information on training, voluntary informed consent, privacy, and how to notify the IRB
of unanticipated problems.
1. Closure: Upon completion of the research study, a Closure Report must be submitted to
the ORS.
2. Unanticipated Problems: Any unanticipated problems or complaints must be reported to
the IRB/ORS immediately. Further information concerning unanticipated problems can be
found in the IRB Policies and Procedure Manual.
3. Continuing Review: A Continuing Review Report must be submitted if the study will
continue beyond the three year qualifying period.
4. Amendments: Modifications that affect the exempt category or the criteria for exempt
determination must be submitted as an amendment. Investigators are strongly encouraged
to contact the IRB Program Coordinator(s) to describe any changes prior to submitting an
amendment. The IRB Program Coordinator(s) can help investigators determine if a formal
amendment is necessary or if the modification does not require a formal amendment
process.
If you have any questions contact the ORS by phone at (512) 471-8871 or via e-mail at
orsc@uts.cc.utexas.edu.
Sincerely,

James Wilson, Ph.D.
Institutional Review Board Chair
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Appendix C: Sample Participant Consent Form

IRB USE ONLY
Study Number:
Approval Date:
Expires:
Name of Funding Agency (if applicable):
Consent for Participation in Research
Title: Sensory Immersion: Developing Multisensory Resources for Low-Vision Inclusion in Art
Museums
Introduction
The purpose of this form is to provide you information that may affect your decision as to
whether or not to participate in this research study. The person performing the research will
answer any of your questions. Read or have read to you the information below and ask any
questions you might have before deciding whether or not to take part. If you decide to be
involved in this study, this form will be used to record your consent.
Purpose of the Study
You have been asked to participate in a research study about multisensory kits for inclusion
for people with low-vision in art museums. The purpose of this study is to learn how
multisensory kits influence the experience of a walk-in museum visitor with low-vision.
What will you be asked to do?
• Participate in 5-10 minute interview before testing the multisensory kits.
• Test out the multisensory resources by interacting with different materials. This will take
1–2 hours.
• Participate in a 5-10 minute interview following testing the multisensory kits.
This study will take two hours and will include approximately seven study participants.
Your participation will be audio recorded.
What are the risks involved in this study?
There are no foreseeable risks to participating in this study.
What are the possible benefits of this study?
Your admission fee to the museum will be covered for the day of testing, but there will be no
other direct benefit from participating in this study; however, your participation will help
museum educators learn what might be beneficial approach for including visitors with lowvision.
Do you have to participate?
No, your participation is voluntary. You may decide not to participate at all or, if you start the
study, you may withdraw at any time. Withdrawal or refusing to participate will not affect
your relationship with The University of Texas at Austin (University) in anyway.
If you would like to participate please sign and return this form to the principal investigator.
You will receive a copy of this form.
Will there be any compensation?
Your admission fee to the museum will be covered, but there will be no additional
compensation.
The University of Texas at Austin
Institutional Review Board – Revised July 2013
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How will your privacy and confidentiality be protected if you participate in this research
study?
Your privacy and the confidentiality of your data will be protected by keeping it on a laptop,
which will be password protected.
If it becomes necessary for the Institutional Review Board to review the study records,
information that can be linked to you will be protected to the extent permitted by law. Your
research records will not be released without your consent unless required by law or a court
order. The data resulting from your participation may be made available to other researchers
in the future for research purposes not detailed within this consent form. In these cases, the
data will contain no identifying information that could associate it with you, or with your
participation in any study.
If you choose to participate in this study, you will be audio recorded. Any audio recordings
will be stored securely and only the research team will have access to the recordings.
Recordings will be kept for two years and then erased.
Please mark a check next to the statement that coordinates with how you would like to be
referred in this study:
____ I would like to be referred to by my real name.
____ I would like to be referred to by a pseudonym.
Whom to contact with questions about the study?
Prior, during or after your participation you can contact the researcher Stephanie Nordlund at
214-535-1794 or send an email to Stephanie.nordlund@utexas.edu for any questions or if

you feel that you have been harmed.
Whom to contact with questions concerning your rights as a research participant?
For questions about your rights or any dissatisfaction with any part of this study, you can contact,
anonymously if you wish, the Institutional Review Board by phone at (512) 471-8871 or email at
orsc@uts.cc.utexas.edu.
Participation
If you agree to participate please sign the form below and return it back to the principal
investigator.
Signature
You have been informed about this study’s purpose, procedures, possible benefits and risks, and
you have received a copy of this form. You have been given the opportunity to ask questions
before you sign, and you have been told that you can ask other questions at any time. You
voluntarily agree to participate in this study. By signing this form, you are not waiving any of
your legal rights.
_________________________________
Printed Name
_________________________________
Signature

_________________
Date

The University of Texas at Austin
Institutional Review Board – Revised July 2013
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As a representative of this study, I have explained the purpose, procedures, benefits, and the risks
involved in this research study.
_________________________________
Print Name of Person obtaining consent

_________________________________

_________________

Signature of Person obtaining consent

Date

The University of Texas at Austin
Institutional Review Board – Revised July 2013
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Appendix D: Implementing Multisensory Resources Steps

1. Meet participant at front desk and pay
2. Sit on couches, hand paperwork (read aloud), sign, ask to record, conduct PREINTERVIEW
3. Head upstairs and then explain:

In the Backpack:
In your backpack you will find:
•

A folder (contains tactiles and cloths sprayed with scents)

•

iPad (contains the audio)

•

Book light

•

Magnifying glass

•

Headphones

Explain iPad:
The iPad will guide you through the experience. There are three pages. The first page has
the introduction to the gallery, the second page is for the first painting, and the third page
is for the second painting.

On each painting page there are 3 audios:
1. Verbal Description
2. Art History
3. Audio Clip
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Explain Voiceover:
•

Are you familiar with Voice Over?

•

Essentially, Voice Over reads aloud any text you click on. When you click once,
it will read aloud the text or tell you what the icon is. Once it reads the text or tells
you the name of the icon, you can click twice on it to select it.

•

HAVE THEM TEST IT WITH ME THERE

•

Questions?

•

Let them start.

Before testing:
Once you start testing, I won’t offer to help you. However, at any time please let me
know if you want help (switching pages on the iPad, for example).

4. FIELD NOTES TESTING
5. Walk down to lobby and conduct POST-INTERVIEW
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Appendix E: Test Tactile Graphics
These are the test tactile graphics (tactile diagram and textured replica) of Miro’s Queen
Louise of Prussia, 1929 that I used during my interviews with Karely and Bill.

Figure 22: Queen Louise of Prussia tactile diagram
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Figure 23: Queen Louise of Prussia textured replica
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Appendix F: Interview Questions
PART I
The questions presented below are questions from the interviews conducted during Part I
with Lindsey Miller, Martina Torres, Ann Cunningham, Karely Madrid, and Bill West.
Interview questions for Lindsey and Martina:
1. How did you first become interested in creating inclusion for visitors with
visual impairments?
2. What are your primary goals when creating programs for visitors with
disabilities?
3. How do you personally prepare to work with visitors with disabilities?
4. What have been some of the most useful resources for you in designing
programs of inclusion? What made them effective?
5. What are some of your current challenges in creating inclusive programming?
6. What advice would you give to others who might be trying to include visitors
with disabilities?
Interview questions for Ann:
1. When did you first start creating tactile art and what inspired you to start making
tactiles?
2. What’s your process when first approaching creating a tactile?
3. What materials have been the most useful to you when creating tactile art?
4. What materials have you tried that ended up being particularly unsuccessful?
5. What have been some of your challenges when creating tactile art?
6. What are some tips you’ve learned over the years of creating tactiles?
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7. What advice would you give to museum educators who want to create tactiles for
visitors with low-vision but are completely new to the process?
Interview questions for Karely and Bill:
Background
1. What is your degree of low-vision?
2. How frequently do you attend art museums?
3. What is your background with visual art?
4. To what degree do you consider yourself an artist?
Sensitivity
5. How do you think art museum staff could improve their treatment of visitors with
disabilities?
Multisensory Resources
6. Which of your senses do you feel you engage the most?
7. Which multisensory materials do you think would be the most beneficial in
experiencing art at an art museum?
8. [show sample] What are your thoughts on this tactile diagram?
9. [show sample] What are your thoughts on this textured replica?

182

PART III
Pre-Interview Questions
1. What is your degree of low-vision?
2. How frequently do you attend art museums?
3. What is your background with visual art?
4. To what degree do you consider yourself an artist?
5. Which of your senses do you feel you engage the most?
6. How comfortable are you reading braille?
7. How familiar are you with Voice Over?
Post-Interview Questions
1. Which multisensory materials were the most beneficial to you? Please rank the
materials from most beneficial to least beneficial.
2. How did the multisensory resources impact your experience with the artwork?
3. How engaging was the content of the multisensory resources? (intellectual and
emotional stimulation)
4. How comfortable did you feel working with the materials by yourself?
(independent exploration)
5. How do you think your experience with the multisensory materials would have
been different had you visited [with a friend/alone]? (social involvement)
6. What would have enhanced your experience with the multisensory resources?
7. What recommendations do you have for modifying the multisensory resources?
Would you include a different material or remove a particular one?
8. What was your overall experience at the museum today compared to your past
experiences at museums?
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Appendix G: Field Notes Chart
This is the chart I used for organizing my descriptive field notes once participants left the
museum.

Participant interaction with other visitors while using resources:
(Did someone come up and try to share the multisensory resources?
Social Involvement

Did the resources lead to conversation?)

Participant reaction to the materials (Did they verbally reflect on the
Intellectual

artwork? Did they think the materials were valuable? Did the

and

participant seem like he/she was able to make-meaning of the artwork?)

Emotional
Stimulation

Interaction with multisensory kits without assistance:
(Did the participant have to ask for help? Did the participant seem
Independent

confident in using the resources?)

Exploration
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Appendix H: Transcripts of Audio Recordings
THREE FISHERMEN
Verbal Description:
This painting is called Three Fishermen and was finished in 1992 by Scott Fraser.
Before I describe the artwork, please feel free to pull out some materials from the first
folder. The folder opens at the top and has a tactile diagram (which is a line drawing of
the painting made in puff paint) and a textured replica (which is the painting recreated in
textured papers).
The piece is done in oil on canvas and is a still life with several objects arranged
in what appears to be a living room. The painting has a vertical orientation at 74 in by 60
in with a large red armchair as the central focal point. The painting is naturalistic with
muted tones giving a homey feel.
I will now describe the piece from top to bottom. The top of the work has a
framed painting of three fishermen on a boat in rough waves. Below the painting is the
red armchair, which is the central focus of the work. The armchair is slightly worn, with
the front of it starting to fringe. On the armchair is a stuffed fish, propped up on one of
the arms. Next to the armchair, on our left, is a broom. The broom has a wooden handle,
and the bristles look new and intact. To the right of the armchair, on the floor, is a sole
white sneaker. It appears to be worn and the dirty white shoelaces are untied. There is a
black electrical cord lying across the sneaker running off the page from the bottom edge
of the painting, to the right edge of the painting.
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Art Historical Background:
Scott Fraser is a local artist from Longmont, CO. He creates still lifes of everyday
life incorporating lighting inspired by the old master paintings. This piece, Three
Fishermen, was completed in 1992 and holds personal significance to Fraser. The red
armchair belongs to Fraser’s grandfather, and the fish propped up on the armchair is a
fish that Fraser’s father caught and stuffed. Adding to his grandfather’s armchair, and his
father’s fish, the sneaker at the bottom right of the painting belongs to Fraser himself.
When asked what smell he would pair with the painting, Scott Fraser
recommended the painting be paired with the smell of Turpentine, the solvent Fraser uses
to dilute his oil paint. Fraser mentioned the strong smell of Turpentine, while he was
working on the large painting. The folder where you pulled out the tactile diagram and
the textured replica has a small folder attached to it on the front. In this compartment is a
baggie, which holds a cloth that has been sprayed with a perfume scented to smell like
Turpentine.
In addition, when asked what music he would pair with the work, Fraser
recommended the song, Graceland by Paul Simons. Fraser said music became really
important to him while painting this piece because his wife was recovering from surgery.
The third audio clip on the iPad is the song Graceland by Paul Simons. Please feel free to
listen to it for however long you’d like.
When you decide you’re finished listening to the music, you can walk to the next
painting, A Little Later by Kay Sage, by walking about seven steps. You’ll walk through
the 4 ft gap between the divider wall and the gallery’s wall, and Kay Sage’s painting will
be directly on your right.
.
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A LITTLE LATER
Verbal Description:
This painting is a surrealist still life by Kay Sage. Before I describe the artwork,
please feel free to pull out some materials from the second folder. The folder opens at the
top and has a tactile diagram (which is a line drawing of the painting made in puff paint)
and a textured replica (which is the painting recreated in textured papers).
The painting has a vertical orientation at 36 in by 28 in. The still life is tightly
cropped, composed of two eggs, a mechanical part, and various 3D shapes. (the majority
of these shapes are elliptical cylinders and rectangular prisms). Kay Sage used muted
tones of whites, greys, and browns. The still life objects are layered on top of one another
with the two eggs, mechanical part, elliptical cylinder, and brown ring closest to the
viewer.
Now I’m going to describe the painting from top to bottom following the shape of
the letter Z. Please feel free to follow along with your fingers using either the tactile
diagram or the textured replica. The textured replica follows the grey tones of the piece.
The lightest colors of the painting have been replicated in the softest textures and the
darkest tones of the painting have been recreated in the roughest textures. There are six
different textures following a gradient. There’s a key on the back of the textured replica
that demonstrates the gradient of textures.
Starting from the top of the painting there is the top of a rectangular prism, which
extends all the way to the bottom of the canvas), next, there’s an egg, and then another
rectangular prism. In between the egg and rightmost rectangular prism, is a metal
mechanical part. This piece has the shape of a funnel. To your right of the mechanical
part is a small elliptical cylinder. To your left of the mechanical piece, is an elliptical
cylinder. Coming down from the elliptical prism is the second egg. To your left of the
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second egg is a large elliptical cylinder with a brown ring around it. To our left of the
large elliptical cylinder is a prism. At the very bottom of the still life (going from our left
to our right) is a prism with the face as a quarter circle, then to our right the bottom of the
long rectangular prism, and finally a rhombic prism.
The still life has strong lighting so there are several shadows throughout the work.
These shadows are shown through the different textures on each shape. You might notice
that most of the shapes have two textures to them indicating each face. The long
rectangular prism that stretches from top to bottom has several textures because of the
different shadows caused by other objects in the still life.
Art Historical Background:
Kay Sage was a surrealist painter who lived from 1898 to 1963. Though she never
formally participated in the movement, she was considered a surrealist painter. This
painting, A Little Later, was completed in 1938, just after she got divorced and moved to
Paris. A Little Later is one of her first notable works.
Kay Sage didn’t talk about the meanings behind her paintings. She stated, “Let
them speak for themselves. Were I able to give any explanations, I would probably not
paint.” However, Sage did have a reoccurring theme of eggs in her paintings. Sage never
stated the eggs had a significance, but when she was little, her father would collect rare
eggs. In her unpublished autobiography called China Eggs, Sage wrote, “As long as there
is an egg in the world, what do we need of sculptors?” And when her husband died she
made another reference to eggs when she wrote, “I put all my eggs in one basket—and
lost.” Whatever the meaning of eggs held to Sage, it’s obvious it was significant. In
addition to the repetition of eggs, Sage tends to incorporate wood planks into her pieces.
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For this reason, in the front pocket of the second folder you can find a baggie, which
holds a cloth sprayed with the scent of fresh wood.
Sage was a distraught woman, especially once her second husband died, and she
committed suicide in 1963 at the age of 64. During her life she wrote poetry that gives a
glimpse at her despair. Some even say her poetry almost describes the tone of her
paintings. The third audio clip on this page is a reading of three of her poems, Tears,
Tower, and Weight.
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INTRODUCTORY SLIDE
Welcome to Denver Art Museum. Right now we’re standing in the Object
Gallery. The gallery space is filled with still life paintings from all different time periods
and places.
The wall panel for the gallery reads, “The things in our lives reveal something
about us and our times. By isolating and arranging those objects, an artist can help us see
them in new ways. Often, an artist wants you to consider what story a combination of
objects may tell. But a still life is also an experiment in composition.
An artist may paint a bowl of fruit to create a rich sensory experience, perhaps
conveying subtle differences in color and texture. Or he experiments with a jumble of
objects on a table to create a composition rich in layered fragments.
A Dutch artist’s painting of flowers may be both a tribute to her country’s main
industry and a way to keep spring around in the dead of winter, while another artist’s
arrangement may include wilting flowers or falling petals as a reference to the transience
of life.
Still another artist may try to fool you into thinking his still life is real—so that
you’re tempted to reach out and pick one of the objects up. But all of these artists may be
just as interested in capturing the play of light on those objects, or the different ways of
applying paint to a canvas.”
This gallery space is roughly 30 ft by 35 ft, and there is a divider wall breaking up
the gallery space in back middle of the room. The first painting we’re going to look at is
on the right side of this divider wall. An armchair, end table, and another armchair are
placed in front of the painting. Take a few steps to walk into the room, and then go ahead
and walk about 10 steps diagonally to your right at about 2 o’clock. Once you get to the
chairs, feel free to take a seat.
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*PAUSE*
Hanging vertically on this wall at 74 in by 60 in is Three Fishermen by Scott
Fraser. Inside of the backpack, there are three folders in a spiral notebook. The first folder
(which opens at the top) holds materials that go with the painting, Three Fishermen.
The second folder in the spiral notebook holds materials for the painting, A Little Later
by Kay Sage. When you’re finished with Three Fishermen, you can stand up from your
chair and again walk diagonally to your right, to go to the right of the divider wall.
There’s a 4 ft gap between the divider wall and the gallery wall. When you walk through
this space, the painting, A Little Later, will be immediately on your right.
Once this audio is finished, you can take three fingers and slide to the left to turn
to the next page. The next page holds information about Scott Fraser’s Three Fishermen.
The page will have three features: the first is a verbal description of the artwork, the
second is some art historical background about the piece, and the third is an audio clip
that correlates with the painting. You can access these three audio clips by clicking on
each icon. These three icons are lined up vertically in the middle of the iPad screen, and
their labels are to the right of each icon. You can click on an icon once to hear the name
of it, and then another two times to select it. Once you’re finished with the Three
Fishermen page, you can take three fingers again, and slide them on the page to the left to
move on to Kay Sage’s A Little Later.
This backpack also holds a magnifying glass and a book light. Feel free to use
these if they’ll be useful to you.
Now, on the iPad, you can slide three fingers to the left to go to the next page to
hear about Scott Fraser’s Three Fishermen.
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POEMS BY KAY SAGE
(As found in Kay Sage, 1898–1963 by H.M. Bailey)
Tears
Ended are the tears,
the tears that one cries—
they have dug a hole
inside
Tower
I have built a tower on despair,
you hear nothing in it, there is nothing to see;
There is no answer when, black on black,
I scream, I scream, in my ivory tower
Weight
It’s heavy,
all that weighs
is heavy

They tell us in vain
that weight over there
above the earth
does not exist
nonsense…

in your heart
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and in your head
all that weighs
is heavy
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