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ABSTRACT

Wayfinding is the method by which humans orient and navigate in space, and particularly
in built environments such as cities and complex buildings, including public libraries. In order to
wayfind successfully in the built environment, humans need information provided by wayfinding
systems and tools, for instance architectural cues, signs, and maps. This is true of all built
environments, including public libraries, but the issue is all the more important in public libraries
where users already enter with information needs and possibly anxiety, which may interfere with
thar ability to wayfind successfully. To facilitate user wayfinding, which in turn facilitates user
information seeking, public library facilities need to be designed with consideration of usersO
wayfinding needs, along with their information-seeking and other library-specific needs.

The public library facility design literature identifies the importance of understanding
user wayfinding behavior and designing around it, and this dissertation is a step toward
answering that call. A single-method pilot study utilized unobtrusive observation to investigate
library usersQ initial wayfinding behavior from the two entrances of a medium-sized public
library, with the data analyzed and displayed using Geographic Information Systems (GIS)
software (Mandel, 2010). The pilot study found certain routes to be more popular than others
and suggested that such information could be gathered relatively easily and then used by the
library to improve the libraryOs wayfinding system and for marketing of library materials in high-
traffic areas. However, the pilot studyOs largest limitation, namely the inability to ascertain any
user opinions regarding their wayfinding in the library, indicated the need for a multi-method
case study approach, replicating the original unobtrusive observation and adding document
review of the LibraryOs wayfinding tools such as maps and signage, intensive interviews with
library users, and an expert review of findings with library staff and a library wayfinding and
signage expert to gain a more comprehensive view of library user wayfinding behavior.

This dissertation follows a multi-method case study research design, guided by PassiniOs

Conceptual Framework of Wayfinding, to investigate library user wayfinding behavior from the
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entrance of a medium-sized public library facility. The case study design includes unobtrusive
observation of library user wayfinding behavior, document review of the libraryOs wayfinding
tools, intensive interviews with library users to discuss their views on wayfinding in public
libraries, and an expert review of findings with library staff and a library wayfinding and signage
expert to test the validity of research findings. The researcher chose the case study design to
guide this dissertation because of the ability to analyze data gathered from different methods,
thereby mitigating the limitations of a single-method dissertation, strengthening the overall
findings, and providing a more comprehensive view of library user wayfinding behavior than
could be obtained from a single-method approach.

The dissertation finds that usersO wayfinding behavior is generally inconsistent over time
as far as segments (portions of a route connecting two stops) used to connect two given nodes
(stops), although high-traffic areas do show consistency of traffic levels. Also, of people
connecting the same two nodes, some were very consistent in using the predominant segment
(the one used most frequently) or other connecting segments used multiple times, but the
behavior of other wayfinders was inconsistent with the majority in that they used unpopular
segments to connect the two nodes. There also seems to be some discrepancy between the
segments and routes users are observed to utilize and those they say they utilize in navigating the
entry area. Reasons for this discrepancy are unknown, but one possibility is intervieweesO
general difficulty in describing their entry area routes because of challenges in recalling their
past behavior. Overall, it seems that users of the research site employ PassiniOs wayfinding
styles more often than his wayfinding strategies, and two of the strategies were neither noted
during unobtrusive observation nor mentioned during interviews. A possible reason for this lies
in the difficulties in observing and articulating cognitive processes. Finally, although many users
seem to struggle wayfinding in the library serving as research site, that does not seem to translate
into recommended changes to improve this libraryOs wayfinding system as interviewees were
unlikely to indicate that any changes are needed, even after they had recounted wayfinding
struggksin the facility.

Ultimately, this research concludes that user wayfinding behavior in the research site is
variant to some degree, but the degree to which that is so or why that is so remains unexplored.
About half of observed users navigated via segments that other users also navigated, but the
other half used segments that they alone navigated. There does not appear to be any degree of

Xiv



consistency over time other than to say that user wayfinding behavior in this reseasch site
consistently inconsistent. Additional research is necessary to compare this with user wayfinding
behavior in other libraries and information organizations. Also, this research concludes that a
significant amount of work remains to be done with regard to PassiniOs Conceptual Framework
of Wayfinding (1981). This framework holds potential for explaining user wayfinding behavior,
but additional research is necessary to investigate more fully the degree to which the styles and
strategies are valid descriptors of how users wayfind.
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CHAPTER 1

INTRODUCTION AND STATEMENT OF THE PROBLEM

1.1 Introduction

The design of public library facilities is an important area of concern for public
librarianship. A public library is a library open to all people in a community with services
offered at no charge, and the facility is the physical manifestation of a library, that is the libraryOs
building containing all materials, furniture, services, etc. As such, the library facility is the
physical expression of the libraryOs mission and purpose, to provide information and services to
users. If users cannot access and utilize the facility effectively, then they also cannot access and
utilize the libraryOs resources and services. The large body of literature devoted to public library
facility design shows the importance the field places on this issue.

A labyrinth is similar to a maze in its convoluted and intentionally perplexing design.
However, there is a significant difference between the two puzzles. A maze is designed to make
a person become lost, but a labyrinth is designed to guide a person to its center (Kern, 2000). A
library should be more labyrinth than maze with people guided to the libraryOs dsnterN
information, materials, resources, and services. Unfortunately, many libraries are more maze-
like, or, at best, are labyrinths that lack the cues guiding people to their centers.

Wayfinding is the method by which humans orient (i.e., locate oneOs bearings, such as
North, South, East and West) and navigate (i.e., guide oneOs direction) in space, and particularly
in built environmentsNconstructed surroundings, either cities and towns or buildings and
facilities, including public libraries. Specifically, wayfinding is Oa problem-solving process with
a particularity: it operates in space and requires spatial informationO (Passini, 2002, p. 98); that
is, wayfinding is a spatial information process. In order to wayfind successfully in the built

environment, humans need information provided by wayfinding systems and tools, for instance
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architectural cues, signs, and maps. This is true of all built environments, including public
libraries, but the issue is all the more important in public libraries where users enter with general
information needs and possibly anxiety (which may interfere with the ability to wayfind
successfully) on top of their spatial information needs. To facilitate user wayfinding, which in
turn can facilitate user information-seeking by helping the user navigate throughout the facility
while looking for informational resources and materials, public library facilities need to be
designed with consideration of usersO wayfinding needs, along with their information-seeking
and other library-specific needs.

In order to understand usersO wayfinding needs in public libraries, empirical research is
needed that identifies usersO routes, segments (portions of a route connecting two stops), and
nodes (stops), reviews librariesO existing wayfinding information systems and tools, and
ascertains usersO explanations of why they take certain routes and their opinions of librariesO
wayfinding information systems. A route is a specific type of path that takes a wayfinder (i.e.,
one who orients and navigates in space) from a starting point to an ending destination (both the
starting point and ending point, as well as any stops along the way, are called nodes). Paths are
Othe channels along which the observer customarily, occasionally, or potentially movesO (Lynch,
1960, p. 47). A wayfinding information system is the entirety of the network of information that
guides orientation and navigation in a built environment, including but not limited to the
environmentOs circulation system, visual cues, use of color and architecture, and signageNvisual
displays intended to direct or orient users of a built environment, often using text or pictograms
to convey messages.

A case study is Oan empirical inquiry that investigates a contemporary phenomenon
within its real-life context; when the boundaries between phenomenon and context are not
clearly evident; and in which multiple sources of evidence are usedO (Yin, 1984, p. 23). This
approach offers the opportunity to investigate Oa setting or group that the analyst treats as an
integrated social unit that must be studied holistically and in its particularityO (Schutt, 2006, p.
293). The case study approach is a useful mechanism to investigate the wayfinding behavior,
information systems, and tools of a particular library, so this research follows a case study
approach. Because the goal of a case study is to study a setting holistically, a multi-method
approach allows the researcher to gain a more holistic view of the setting than any single-method
approach. Therefore, this case study employs four methods: document review of the libraryOs



wayfinding information system and tools, unobtrusive observation of library usersO wayfinding
behavior in the entry area of the facility, intensive interviews with library users to determine their
opinions and thoughts about wayfinding in the library, and an expert review with library staff

and a library wayfinding and signage expert to validate research findings. Research occurred in
a public library in South Florida. The libraryOs name is withheld to protect the confidentiality of
the library, its staff, and its users, so the research site is referred to as the Library throughout the
dissertation.

1.2 Problem Statement

The problem that this study addresses is that, although the facility is crucial to the daily
operation of a public library, the majority of library facility evaluation research occurs in
academic libraries not public libraries and the facility evaluation research that does occur in
public libraries tends to be aimed at practitioner journals, not theoretically based, and focused on
collection and furniture space needs with minimal attention paid to user wayfinding needs.
Understanding how users actually orient and navigate in public library facilities is an under-
represented yet vital piece of the knowledge in the field of public library facility evaluation. In
general, evaluation is a group of methods for assessing how well a person, service, facility, etc. is
serving its purpose or purposes, and specifically, facility evaluation is a group of methods for
assessing how well a building serves its purposes. In libraries, this includes post-occupancy
evaluations, as well as research that collects and analyzes in-library use measures. A post-
occupancy evaluation is Othe examination of the effectiveness for human users of occupied
designed environmentsO (Zimring & Reizenstein, 1980, p. 429). In general, in-library use
measures are statistics and other data that record the level of use of a library, such as circulation
and reference transactions or the number of observed users in specific areas, and this category
needs to include wayfinding (i.e., navigation within the built environment), as an in-library use
measure. The majority of in-library use research aims at counting which types of users are
where in the library at certain times, such as Given and LeckieOs Oseating sweepsO (2003), but
this research does not answer any questiohswthe users get to the places where they are
sitting, reading, or socializing once they enter the library facility, that is, how they are
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Wayfinders use a built environmentOs wayfinding information system as a basis for their
wayfinding behavior (Arthur & Passini, 1992), just as information-seekers use the information
system of a library, catalog, or database as a basis for their information-seeking behavior.
Therefore, wayfinding information systems must contain the information necessary to make and
execute decisions along a route, such as architectural cues, linearly arranged signage, and floor
plans. These systems also need to contain the information necessary for users to gain
representations of the library, that is, the cognitive map that facilitates wayfinding. Generally,
wayfinding research and theories assume that a user has an intended destination in mind when
entering and navigating the facility, although effective wayfinding tools also can assist users as
they meander through stacks browsing the libraryOs collection. Such users still need wayfinding
cues to suggest areas to explore (e.g., large, attractive signs that can draw a userOs interest to a
new area of the library or an open floor plan that allows users to see across the library from one
section to another), as well as to help them orient themselves and not get lost in theAibrary.
need exists for empirical, theoretically guided researchpmlbic library facility design and
evaluation that emphasizes investigation of user wayfinding behaviors as a guide to designing
facilities that users can navigate intuitively.

The findings of wayfinding-focused public library facility research that are guided by
PassiniOs Conceptual Framework of Wayfinding may inform and influence library design
practice to result in public library facilities that are designed for users to navigate easily, so as to
reduce usersO stress as they seek information, resources, and services. Facilities designed to
facilitate user wayfinding are crucial to a profession with a user-focused, customer-service
orientation such as public librarianship. Additionally, public librarians are in a constant battle to
justify the value and relevance of the physical library to a community, to funding boards, and to
society as a whole. Facilities designed with user wayfinding information needs in mind will be
easier for users to navigate while seeking information, likely increasing satisfaction levels with

the facility, and potentially justifying continued support for the physical public library facility.

1.3 Research Purpose

The public library facility design literature identifies the importance of understanding
user wayfinding behavior and designing around it, and this study is designed to explore these
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issues. The overall purpose of this case study is to explore user wayfinding behavior in a
medium-sized public library (library sizes are based on the population served, and for this
research, a medium-sized public library is defined as a public library serving a population greater
than 25,000 and fewer than one million users). The specific purposes of this research are to
investigate the following questions:

¥ How users navigate from the entrance of a library;

¥ Which routes are most popular and areas that experience the highest traffic;

¥ What methods users employ to conduct this navigation and, specifically, if those methods

relate to PassiniOs Conceptual Framework of Wayfinding (1981);

¥ How users feel about their ability to wayfind (or not) in the facility; and

¥ Ways they would like the existing wayfinding system to be altered (if any).
The goal of the study is to explore these topics with an eye toward helping the library improve
the facilityOs ease of wayfinding and overall usability.

A single-method pilot study utilized unobtrusive observation to investigate library usersO
initial wayfinding behavior from the two entrances of a medium-sized public library, with the
data analyzed and displayed using Geographic Information Systems (GIS) software (Mandel,
2010). GIS are Ocomputer-based tool[s] for the input, storage, management, retrieval, update,
analysis and output of informationO (United Nations, 2000, p. 121). The pilot study (described in
more detail in Chapter 2, Section 2.4.4) found that certain routes are more popular than others
and suggested that such information could be gathered relatively easily and then used by the
library to improveits wayfinding system and for marketing of library materials in high-traffic
areas.

However, the pilot studyOs largest limitation, namely the inability to ascertain any user
opinions regarding their wayfinding in the library, indicated the need for this dissertation to
employ a multi-method case study research design that replicates the original unobtrusive
observation and adds a document review of the LibraryOs wayfinding tools (e.g., signage and
maps), intensive interviews with library users, and an expert review with library staff and a
library wayfinding and signage expert to validate research findings. This allows the research to
offer a more comprehensive view of library user wayfinding behavior in the research site,
particularly understanding of how users implement PassiniOs wayfinding strategies and styles



(discussed in Section 1.5 and Chapter 2, Section 2.3.2.2 while orienting and navigating in this

public library.

1.4 Significance of the Problem

Facility evaluation as it can be applied to principles of building redesign is a topic of vital
importance in many fields, but such importance is especially true for public librarianship where
funding is often a source of concenf. Kelley, Nov. 11, 2011, Nov. 22, 2011; Rapp, Nov. 16,
2011). The ability to assess the effectiveness of current facilities through post-occupancy
evaluations (POES) that include investigation of the facilitiesO ease of wayfinding can lead to
proposed library facility redesigns that improve delivery of public library services and better
access to library resources; this is of practical use in the field. First, improved wayfinding
information systems in public library facilities can lessen user information-seeking frustration in
complicated, labyrinthine libraries, especially when libraries often cut service hours in the wake
of budget cuts, leaving users less time to search theidibtarfind the information and
resources they need. Second, improved wayfinding systems can ease the burdemes®librar
staffs to direct users to different areas of the liesthat users could find for themselves if the
librariesO wayfinding systems were more intuitive and self-explanatory, as a labyrinth should be.
Also, improving libraiesO wayfinding systems can improve the overall findability of information
and resources stored in the libear helping users find information they mighissotherwise.

Beyond the impacts to libraries and librarians, this research may impact several
stakeholder groups. The findings of this wayfinding study that considers the needs of bilingual
library users, such as bilingual signage and bilingual wayfinding cues (e.g., bilingual staff), can
have far-reaching implications for the users of the research site and other libraries that serve
bilingual communities. In addition, the research may have implications for other stakeholder
groups in the research site, such as older library users who may need larger type on signs or text-
alternative wayfinding cues, library users who visit the library with their children, and people
who visit the library seeking specific information versus people who visit the library to browse
the collection. Research findings particularly relate to the last two groups, as they seem to
exhibit variances in wayfinding behavior, such as lone wayfinders making fewer stops along
their routes.



As with any research, this study informs the relevant literature. In this case, research on
user wayfinding behavior in public library facilities informs at least four bodies of literature:
public library facility design, public library facility evaluation, library organizational policy-
making, and wayfinding theory. Better understanding of how users wayfind in public library
facilities can be incorporated into the public library design literature to help design libraries that
take into account user wayfinding behaviors and strategies. The methodologies employed for
such research can expand the library evaluation literature, offering additional methods and
measures for library evaluation that librarians can use to conduct onsite assessments in their
libraries. Also, knowledge of how users wayfind, including the strategies and styles they use,
can affect library organizational policies related to signage (particularly the number of total
signs), wayfinding information systems, and other information-seeking guides and tools.
Finally, testing PassiniOs Conceptual Framework in a library environment can inform the

development and expansion of this framework of human wayfinding.

1.5 Overview of Conceptual Framework

Passini observed that the wayfinder develops his decision plan according to five problem-
specific strategies and utilizing two user-specific styles that he detailed in his Conceptual
Framework of Wayfinding (1981), the theory guiding this dissertation. See Table 1.1 for a brief
overview of the five strategies and two styles. The strategies correspond to information-seeking
and other problem-solution strategies and are more or less observable, depending on which
strategy is being used, the method employed for data collection, and the honesty and openness of
research subjects in describing their actions and thoughts. For example, this research shows that
Strategies 1 and 2 are difficult to investigate via unobtrusive observation and intensive
interviews. The same is true of the two wayfinding styles; they correspond to information
seeking styles and have varying degrees to which they may be observed and articulated. In order
to study the problem-specific strategies and user-specific styles in the context of public library
users having to wayfind while information seeking, each must be made observable and
measurable, and research beyond this dissertation is needed to investigate how to do this most

effectively.



Table 11: PassiniOs problespecific strategies and usgpecific styles of wayfinding.

Strategy/Style Explanation

Strategy 1: Dividing the Task User breaks a problem into manageable parts in order to solve
into Manageable Parts While larger problem but also must keep in mind the overall problem
Keeping arEye on the Larger that informatim sought and locationsdind along the way

Task at Hand contribute to the overall solution

Strategy 2: Narrowing User narrow the larger problerto one specific subtask

Strategy 3: Adapting and Userfinds ways to adapt when problems afseause heannot

Responding plan for unforeseen problems

Strategy 4: Accessing OneQOs Userconfronts a wayfinding problem by accessmgdelsin his

Schemata headbased on past experience and behavior that guide future
decisionmaking

Strategy 5: Gathering Necessargomponentor the other strategidsecause user tigers

Information and Adapting and responds to information whiteeaking the problem into

Accordingly manageable parts, tackling a subtask, adapting to unforeseen

problems, or accessing schemata

Style 1: Linear Wayfinding  Userrelies on the signage systémayfinding support systethat
progresses from one location to ancther

Style 2: Spatial Wayfinding  Userrelies onhis spatial understanding of the settimgcluding his
familiarity with the settingthearchitectural legibility of the
setting, andhewayfinding cues and tools thatesavailable in the
setting

The five strategies and two styles of PassiniOs Conceptual Framework of Wayfinding
(1981)are discussed in more detail in Chapter 2, Section 2.3.2.2, but a brief explanation appears
here to guide the reader through the dissertation. Passini sees the wayfinding decision plan as a
structured process that operates at different levels of generality, through which the wayfinder
focuses on individual tasks or subtasks always while considering the problem as a whole
(Strategy 1: Dividing the Task into Manageable Parts While Keeping an Eye on the Larger Task
at Hand). But, he can only deal with one problem or subtask at a time (Strategy 2: Narrowing),
following a continuous process that can deal with unforeseen problems whenever they occur,
pointing to the dynamic property of decision making (Strategy 3: Adapting and Responding).

For as large a part of the decision plan as possible, the wayfinder relies on an existing solution
repertoire (Strategy 4: Accessing OneOs Schemata). He also bases his plan on the available
environmental information (Strategy 5: Gathering Information and Adapting Accordingly).

Passini also observed two distinct wayfinding styles defined by the type of information
on which each relies: linear and spatial (1981). The linear wayfinding style relies on the signage



system that Passini defines as a linearly organized wayfinding support system (or one that
progresses from one location to another). The spatial wayfinding style relies on the wayfinderOs
spatial understanding of the setting, which is influenced by his familiarity with the setting,
architectural legibility of the setting, and wayfinding cues and tools, such as maps and floor
plans, that are available in the setting.

PassiniOs Conceptual Framework of Wayfinding (1981) guides this proposed study, most
directly in research questions 4 and 5 (see next section) and the intensive interviews with library
users. Origianlly, the researcher assumed that because the strategies and styles are not overt, sht
would struggle to determine which strategies and styles (if any) unobtrusively observed users
employ. The interviews offeda forum for the researcher to inquire as to whether interviewees
employedany of the strategies and styles, and to what degree these influenced their wayfinding
behavior in the research site. The researcher used the strategies and styles to develop the coding
scheme for the content analysis of the interview transcripts. The researcher was able to observe
a variety of wayfinding behaviors through the unobtrusive observation, some of which fall within
the strategies and styles, and these were coded and analyzed as well.

1.6 Research Questions

The research questions guiding this multi-method case study are the following:

RQ1. To what degree is user wayfinding behavior in the entry area of a medium-sized
public library facility consistent over time (i.e., from spring to summer to fall)?

RQ2. How do Library users navigate beyond the main entrance, specifically, what routes do
users of this library facility travel from the entrance and through the entry area?

RQ3. How do users describe the routes they take from the entrance of the facility, what
reasons do they give for taking these routes, and to what degree do these described
routes match (or not) the most popular routes observed in the Library?

RQ4. Which of PassiniOs five wayfinding strategies (if any) are Library users employing to
navigate through the entry area of the facility, dividing the task into manageable parts
while keeping an eye on the larger task at hand, narrowing, adapting and responding,
accessing oneOs schemata, or gathering information and adapting accordingly?



RQ5. Which of PassiniOs two wayfinding styles (if any), or some combination of both, are
Library users employing to navigate through the entry area of the facility, reliance on
the linear style through usage of the facilityOs signage system, or reliance on the
spatial style through the userOs spatial understanding of the Library setting, including
the userOs familiarity with, architectural legibility of, and wayfinding cues and tools
available in the setting?

RQ6. In what ways (if any) would Library users alter the LibraryOs wayfinding system, for
example widening pathways, adding or changing signage, or other recommendations?

Answering these questions begins to offer a more complete picture of how users navigate within
the Library entry area, as well as why they navigate they ways they do (i.e., why they take
certain paths), and ways they would like to alter the wayfinding system. Understanding user
wayfinding in the facility offers guidance towards improving the wayfinding system in the

Library and, by extension, the information-seeking system within the Library.

1.7 Overview of Method

This dissertation employs a multi-method case study research design, guided by PassiniOs
Conceptual Framework of Wayfinding (1981), to investigate library user wayfinding behavior
within the entry area of a medium-sized public library facility (see Figure 1.1 for a graphic
display of the proposed case study approach). The facility chosen as the research site is a two-
story library building with a second-floor mezzanine wrapping around the first floor. The
mezzanine alloedthe researcher to sit at of the reception desk on the east end of the second
floor with an unrestricted view of the two public entrances, Circulation Desk, and entry areas of
the facility (i.e., most of the first floor). See Figure 1.2 for photographs of the researcherOs view
of the first floor from the reception desk on the second floor mezzanine (note that the entrance
doors are located directly behind the Circulation Desk). From this vantage point, the researcher
had unrestricted visual access to the majority of the first floor, and for the purposes of this
research, the entry area is defined as the visible portion of the first floor of the library facility
(i.e., excluding the laptop lab, reference stacks, computer lab, and staff areas). See Figure 1.3 for
a floor plan of the entry area.

The case study research design includes the following methods:
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¥ Document reviewContent analysis of a set of documents; in this case conceptual
analysis of the LibraryOs wayfinding information system, including floor plans, maps,
signage, and other tools available to users in the Library;
¥ Unobtrusive observationEmpirical research method in which the researcher watches
and records behaviors and actions of research subjects in a covert manner so the subjects
are not aware that research is occurring or that they are being watched and recorded; in
this case the researcher observed library user wayfinding behavior in the entry area of a
medium-sized public library facility;
¥ Intensiveinterviews Empirical, qualitative research method in which the researcher asks
open-ended, unstructured questions and records the answers of research subjects who are
asked to provide in-depth information on their feelings, experiences, and perceptions on a
given topic or topics (Schutt, 2006); in this case the researched @séstions of library
users to discuss their views on wayfinding in the research site; and
¥ Expert review Research method in which the researcher recruits experts to review
research findings to determine their face validity, along with other issues related to data
quality; in this case the researcher intenadWbrary staff ancalibrary wayfinding and
signage expert to validate research findings.
A case study design guides this dissertation because it provides the ability to analyze data
gathered from different methods, thereby mitigating the limitations of a single-method
dissertation, strengthening the findings, and providing a more comprehensive view of library
user wayfinding behavior than could be obtained from a single-method approach.
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Figure 11: Graphical depiction of the case study approach.
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Figurel.3: Floor plan of the entry area of the research site.

1.8 Key Findings and Conclusions

The dissertation presents detailed findings in Chapter 7 and conclusions in Chapter 8, but
a brief review is provided here. Key findings are presented first, followed by conclusions. The
findings are organized by research question. The conclusions are organized according to the

guestions posed in the research purpose (Section 1.3). As this is a case study, all findings and
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conclusions pertain to the facility serving as the research site. Additional research is needed in
other sites (both other libraries and other information organizations) before generalizations could
be made.

1.8.1 Key Findings

1.8.1.1 Consistency of user wayfinding behavior over timeDverall, whether looking
at frequency of observation of particular segments or observed wayfinding behaviors, Library
usersO wayfinding behaviogsnerally inconsistent over timélowever, when looking at high-
traffic areas, there is some consistency. So, the real consistencies over time are the high-traffic
areas and that Library usersO wayfinding behavior is inconsistent when looking at segments or
observed wayfinding behaviors. That is, what is consistent about the wayfinding behavior
observed for this dissertation is that is tends to varyNby use of segments and by use of observed
wayfinding behaviors. Ultimately, this research concludes that Library usersO wayfinding
behavior is inconsistent over time.

1.8.1.2 User navigation in the Library entry area.For people connecting the same two
nodes, some were very consistent in using the predominant segment (the one used most
frequently) or other connecting segments used multiple times. For others, their behavior was
inconsistent with the majority in that they used an unpopular segment to connect the two nodes.
In general, a predominant segment tends to be the straightest or most direct segment connecting
two given nodes, which may be a reason behind some consistency of Library user wayfinding
behavior. However, deviation from, or inconsistency with, these more direct, predominant
segments does not necessarily indicate wayfinding failure (i.e., not finding the intended
destination). This research cannot explain why some users choose less direct segments, and it is
possible they are browsing, engaging in serendipitous information seeking, or performing other
activities with a less-defined purpose.

Another possibility is that Library usersO wayfinding behavior varies depending on
whether the wayfinder is alone or with another person. Interviewees indicated this to be the case
as many answered in multiple parts, providing different routes they use when they come to the
Library alone or with different other people. For example, people who said they come to the
Library with and without their children alter their routes depending on whether their children are

with them. Unobtrusive observation also indicates that navigating with another person likely
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alters routes. People who followed or joined another person were more likely to navigate routes
with five or more stops than people who navigated alone. Overall, and as noted in discussing the
first research question, Library users were observed to be both consistent and inconsistent in
their wayfinding behaviors through the Library entry area.

1.8.1.3 Description of usersO routes in the Library entry are@verall, Library users
describe routes that pass similar nodes as those observed during the unobtrusive observation.
However, the order in which they visit the nodes seems different. While many users were
observed to visit the circulation line or circulation desk first, only two interviewees indicated
circulation as their first stop in the Library. Reasons for this discrepancy are unknown, but one
possibility is the intervieweesO general difficulty in describing their entry area routes. Many
struggled with recalling their typical routes, and this points to a need for further research that
asks people to navigate while they are observed and while they think aloud. Such research may
allow further investigation into resolving these discrepancies.

1.8.1.4 Use of PassiniOs wayfinding strategi@ased on the interviews and unobtrusive
observation, one might conclude that PassiniOs wayfinding strategies are not actually employed
by the majority of wayfinders in the Library (1981). However, given the difficulty in
ascertaining cognitive behaviors through physical observation or recollection during interviews,
this cannot (and should not) be taken as a certainty. What this research does show is that
wayfinders are using PassiniOs strategies to some degree, so additional research is necessary to
test the use of these strategies more fully. One possible approach has been mentionedNan
experiment employing think aloud protocol to try to get at wayfindersO thoughts as they occur.
Any such research also should consider the additional wayfinding behaviors identified in this
study that differ from PassiniOs strategies and styles.

1.8.1.5 Use of PassiniOs wayfinding stylé@verall, it seems that Library users employ
PassiniOs wayfinding styles more often than his wayfinding strategies (1981). Of course, this
finding is predicated upon limitations discussed previously, such as the inability to physically
observe cognitive processes and the challenges for interviewees in recalling cognitive processes.
Also, the styles are more broad and general in their description of wayfinding behavior than the
strategies, and in fact, the strategies could be seen as subsidiaries of the styles. What matters
here is that, while the styles are used by Library wayfinders, the Library signage system may be
hindering full utilization of the linear style (i.e., signage). The LibraryOs excessive signage is
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seen as blending into the background and this is part of the reason wayfinders are not utilizing
the linear style fully.

1.8.1.6 User-recommended modifications to the LibraryOs wayfinding system.
Although many users seem to struggle wayfinding in the Library, including interviewees who
indicated problems finding what they sought and observed wayfinders who made U-turns or
appeared to be lost or wandering, that does not seem to translate into recommended changes to
improve the LibraryOs wayfinding system. There are two key possibilities for explaining this.
First, it is possible that interviewees were uncomfortable indicating that anytbsngrongif
they were trying to provide the answer they thought was expectedNthat nothing is wrong. This
is known as agreement bias (Schutt, 2006), and the researcher attempted to minimize it by
stressing she was not working for or representing the Library. Second, they might know
something is wrong because they struggle to wayfind, but they might not know how to modify
the LibraryOs wayfinding system to facilitate easier wayfinding. In either case, it is clear that just
because people struggle to wayfind in the Library does not mean they will say things need to
change.

1.8.2 Key Conclusions

1.8.2.1 How users navigate from the entrance of a librarverall, users navigate in
two main ways from the entrance: along more direct paths and along more meandering paths.
Interviewees indicate that their wayfinding behavior changes when they are alone versus with
other people and theameappears true for unobtrusively observed wayfinders. People who
navigate with other people (either children or other adults) appear to be more likely to make
more stops along their routes than people wayfinding alone. It is possible that whether or not a
wayfinder is alone or with another person affects the decision to use more direct or more
meandering paths, but this requires further investigation.

1.8.2.2 Which routes are most popular and areas that experience the highest traffic.
The highest traffic areas of the Library surround the circulatishithe pathway between the
circulation desk and the circulation line, the pathway between the circulation line and a nearby
bank of tables, and the intersections on either end of the desk. Other high-traffic pathways are
the main east and west aisles through the Library. This finding is not particularly surprising to
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the Library staff experts familiar with the site as they regularly see a large number of users
traversing these areas.
1.8.2.3 What methods users employ to conduct this navigatiodsers navigate the
Library using a variety of wayfinding behaviors. These behaviors are classified as follows:
following or joining another person, giving directions to another person, getting directions from
another person (either staff or another Library user), looking around, looking at a sign, appearing
to be lost or wandering (determined by visual assessment of irregular, weaving, and winding
routes discussed further in Chapter 5, Section 5.1), making a U-turn, being accompanied by a
staff member for a portion of the wayfinderOs route, waiting for another person, weaving around
or avoiding an obstacle, and weaving for no apparent reason (i.e., no obstacle identified).
Looking around was the most frequently observed behavior, and despite the plethora of
signs in the Library, looking at a sign was the least frequently observed behavior. Some of these
behaviors fall into PassiniOs styles and strategies of wayfinding (1981), but the research does not
demonstrate that people are using either Strategy 1: Dividing the Task into Manageable Parts
While Keeping an Eye on the Larger Task at Han8trategy 2: Narrowing. Users do seem to
use the two stylesNLinear and SpatialNand the other three strategiesNStrategy 3: Adapting and
Responding, Strategy 4: Accessing OneOs Schemata, and Strategy 5: Gathering Information and
Adapting Accordingly. This may be related to the fact that PassiniOs Conceptual Framework of
Wayfinding assumes an intended destination and not all library users have intended destinations.
1.8.2.4 How users feel about their ability to wayfind (or not) in the facility and ways
they would like the existing wayfinding system to be alteredeven though interviewees
indicated problems when wayfinding in the Library, such as getting lost, they also report an
overall satisfaction with their ability to wayfind in the facility. When asked for
recommendations to alter the facility, most interviewees did not have anything to say other than
that the facility was great and they had no problems. However, when asked to describe how they
found materials in the Library, most indicated a time when they had struggled to wayfind
successfully. Also, when asked why they took certain routes or how they would walk if furniture
were not in their way, the most common responses related to straighter and more direct paths.
Although few interviewees actually said they thought the Library should build more direct
pathways, this does seem to be a recommendation they are making implicitly.
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Recommendations they made explicitly relate to signage, such as better signs, larger type, and

use of color-coded signs.

1.9 Summary

This chapter introduces the dissertation investigating user wayfinding behavior in a
medium-sized public library facility. Investigation of library user wayfinding behavior is a
problem because library facilities need to be designed so that users can wayfind in them easily,
decreasing frustration and increasing satisfaction. To address this problem, this study explores
library user wayfinding with the ultimate goal of helping the Library improve the facilityOs ease
of wayfinding and overall usability. The chapter includes an overview of the framework guiding
this study, PassiniOs Conceptual Framework of Wayfinding (1981), which proposes two user-
specific styles and five problem-specific strategies of wayfinding. The researcher uses that
framework, in concert with the studyOs overall purpose, to investigate the six research questions
enumerated in this chapter. The chapter also includes an overview of the multi-method case
study approach guiding the research (see Figure 1.1), which includes document review,

unobtrusive observation, intensive interviews, and an expert review.
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CHAPTER 2

LITERATURE REVIEW

2.1 Overview of the Literature Review

Relevant literature to public library facility design is vast, and a thorough review of all
such literature would require hundreds of pages for discussion. Therefore, the following review
of the literature is limited to three main topics, as follows:

1. Public library facility design This section includes space allocation measures (methods
by which the area within a facility is divided according to one or more principles to allot
physical space for different materials, services, furniture, etc.), evaluation of public
library facilities, and the importance of spatial behavior research (i.e., research that
examines the methods by which one moves through and interacts with his surrounding
spaces) for public library facility design;

2. Wayfinding: This section includes an overview of the topic, introduction to wayfinding
theories and models with detailed discussion of PassiniOs Conceptual Framework of
Wayfinding, and wayfinding research in the built environment; and

3. Library wayfinding: This section reviews the wayfinding research conducted in library
facilities, library wayfinding case studies, and guidelines for library wayfinding, as well
asproviding an overview of the pilot study guiding this proposed study, including
description of the method, sampling strategy, key findings, and indications for future
research.

A summary of findings and identification of key issues follows the discussion of these three
main topics. Each of the main topics is divided into sub-topics, chosen for their relevance to this

dissertation on user wayfinding behavior in public library facilities.
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Although much literature exists in the area of public library facility design, only three
specific sub-topics are included here, chosen for their applicability to this dissertation: space
allocation measures, facility evaluation, and spatial behavior research. The discussion of space
allocation measures includes measures based on collection space needs, community needs,
library use measures, and spatial behavior. The facility evaluation section includes an overview
of post-occupancy evaluation in general, followed by examples of such evaluations conducted in
library facilities, and a brief review of other facility evaluation methods that have been applied to
library facilities. Finally, the spatial behavior research section provides an introduction to the
following section on the literature of wayfinding.

Wayfinding is a central concept to and concern of this dissertation, so the second section
of the literature review focuses on the following topics within the wayfinding literature:
overview; theories and models, especially PassiniOs Conceptual Framework of Wayfinding
(1981); and research in the built environment. The overview section includes some definitions
of wayfinding and a brief review of the history of the field, with particular emphasis on literature
regarding wayfinding within constructed facilities. The theories and models section briefly
introduces the myriad theories and models of human wayfinding and then details the theory
guiding this dissertatiorRasiniOs Conceptual Framework of Wayfinding. Then, the section
concludes with an overview of research in the built environment, including a selection of
wayfinding experiments and other research conducted in large, complex facilities that are similar
in function to public libraries (i.e., public service).

After wayfinding is discussed in general, the third section of the literature review focuses
on wayfinding and library facilities. This section first addresses wayfinding research in library
facilities, and then discusses some example case studies. Next, the section focuses on the
literature on wayfinding guidelines for library facilities. Finally, the section concludes with a
review of the pilot study, in which the researcher investigated user wayfinding behavior from the
entrance of a medium-sized public library facility.

2.2 Public Library Facility Design

The design of public library facilities is an important area of concern for public
librarianship. The building is the physical expression of the libraryOs mission and purpose, to
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provide information and services to users. If users cannot access and utilize the facility
effectively, then they also cannot access and utilize the libraryOs resources and services. The
large body of literature devoted to public library facility design shows the importance the field
places on this issue. The majority of the literature consists of facility design guidebooks that
offer step-by-step advice on designing a new, or redesigning an existing, public library facility.
Whereas thacademidibrary facility design literature also includes a subset of research
conducted in and evaluations of existing facilities,gtblic library facility design literature

lacks empirically-based contributions.

This section includes an overview of space allocation measures in the public library
facility design literature, with an emphasis on the different foci used for space allocation in
facilities design guidebooks: collections needs, community needs, library use measures, and
spatial behavior. This emphasis is chosen because of its relevance to a dissertation on the impact
of user wayfinding behavior on public library facility design, an area that would fall under
service needs and user needs. In general, guidebooks tend to emphasize one of these space
allocation measures and de-emphasize or ignore the others. Relatively few public library facility
design guidebooks incorporate a balanced view of all the space needs that can be considered in
designing public library facilities.

After the overview of public library facility design guidebooks, the section includes a
discussion of facility evaluation methods and measures, such as post-occupancy evaluation. This
topic is discussed both in general, and in the context of library facility evaluations. After post-
occupancy evaluations, the section addresses other methods and measures of evaluating library
facilities. Finally, the section on public library facility design literature concludes with an
explanation of human spatial behavior research and its relevance for public library facility
design. This section is included as a lead-in to the following section on the literature of
wayfinding, a subset of human spatial behavior.

2.2.1 Space Allocation Measures in Public Library Facility Design Literature

A large focus of the public library facility design literature is on how best to allocate
space within the public library facility. Although the literature addresses other concerns, such as
where to locate the library facility and how to hire and work with an architect, this dissertation is
concerned with space allocation, and particularly the impact of space allocation on library user

21



wayfinding behavior. Models of space allocation addressed in the public library facility design
literature include collection space needs (American Library Association, 1970; Dahlgren, 1988;
Holt, 1986b; Sannwald & Smith, 1988), community needs (Brawner & Beck, 1996; Cohen &
Cohen, 2003; Dahlgren, 1985, 1996; Jones, 2001; Lushington, 2002; Lushington & Kusack,
1991; Nelson, Altman, & Mayo, 2000; Public Library Association, 1979), library use measures
(Brawner & Beck, 1996; Lushington, 1987), and spatial behavior (Bryan, 2007; Cohen & Cohen,
1978; Sannwald, 1992; Veatch, 1979). This section of the literature review focuses on these four
topics related to space allocation in public library facilities.

2.2.1.1 Space allocation based on collection spa@eds Regarding collections, the
traditional emphasis in public library facility design has been on space needs assessments that
begin with estimating a service population, then a corresponding collection size based on
standards and benchmarks, and finally the necessary physical space to house that collection.
Notably, in the late 1960s, the American Library Association (ALA) Library Administration
Division Ad Hoc Committee on the Physical Facilities of Libraries undertook a project to
provide definitions for use in library building measurement (1970). This study was a response to
the lack of uniformity in measurement that made comparison difficult among libraries. The
committeeOs particular areas of interest for new building data collection include total building
area, area usable for library purposes, capacity in relation to books and seats, cost per square
foot, and cost of furnishings and equipment.

In a review of library buildings from ancient to present times, Schell explains that library
buildings always have been formed based on the nature of the materials stored within them
(1975). Indeed, space needs form the basis of many public library facility design manuals, such
as the work of Dahlgren (1988) and Holt (1986b). Dahlgren advocates first projecting the
service population and then estimating the space needs accordingly (1988). Space needs are
estimated following benchmarks that assume a certain number of books and seats per person in
the service population. Holt also estimates collection space needs in this manner, but he
advocates including space for future growth needs spurred by increases in service populations
(1986b). Sannwald and Smith estimate collection space needs in a similar manner to Dahlgren
and Holt, and they recommend installing adaptable bookstacks that can accommodate changing
needs (1988).
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Cohen and Cohen say that 21st century libraries are beginning to limit the size of onsite
collections (2003). Therefore, they note a changing trend in space allocation away from
collection size-based benchmarks to a system that allocates less space to collections and more to
user seating. This model requires assessing more than just book quantities in determining
collection space; libraries also need to consider the size and number of chairs and tables as part
of the collectionsO space needs assessments.

One setback in this shift toward community-based space needs planning is the public
library facilities planning manuals that claim to base space needs assessments on user or
community needs, but actually are basing them on collection space needs. For example, Holt
claims to provide a formula for public library needs assessments that allows for growth and the
uniqueness of each library by conducting the needs assessment from the userOs point of view
(1986b). The needs assessment process consists of three basic steps that are assisted by HoltOs
library facility scorecard (1986a), which is divided into seven sections: (1) site and exterior
aspects; (2) building condition; (3) interior layout, signage, etc.; (4) furniture and equipment; (5)
staff office and workrooms; (6) programming space; and (7) miscellaneous. Once this process
has been completed, the library can compare alternatives such as collection reduction,
rearrangements, remodeling, expansion, and new construction. Despite HoltOs argument for a
user-centered needs assessment, his process relies on traditional measures of library space and
does not involve users (1986a, 1986b). Overall, HoltOs needs assessment process resembles the
collection space-based library building evaluation measures of Sannwald and Smith (1988) and
Dahlgren (1988), despite his stated focus on a user-oriented needs assessment.

2.2.1.2 Space allocation based on communitgeds As Cohen and Cohen suggest, the
literature demonstrates a shift toward more community- and service-needs based approaches to
space needs assessments, such as the work of Lushington (2002), Nelson et al. (2000), and
Brawner and Beck (1996), among others. Dahlgren says the first step in planning a new facility
is to identify service goals and then the elements needed for the library to accomplish those goals
(1985, 1996). In addition, the Public Library Association (PLA) says that public litaeififies
must reflect the libraryOs role as a cultural, informational, educational and rehabilitative agency,
therefore responding to community needs (1979).

Dahlgren says the space needs assessment should be based on materials, seats, or tables
needed when the library is at capacity, with a shift from standard per capita needs assessments to
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consideration of differences in library programs or service goals for a particular community
(1985). Jones suggests a switch in library facility design focus from floor space guidelines to
community needs-based guidelines (2001). Likevhlelson et al. suggest librarians think about
the implication of library services and priorities on the facility, making the first step in planning
a new building to identify the services and programs the library intends to offer in the new
facility (2000). Brawner and Beck agree, saying that the space needs assessment must address
the libraryOs services and needs (1996). This will determine the type, function, size, and
relationships of the spaces that constitute the facility. Cohen and Cohen also note that the
people-centered libraries of the 21st century offer additional and more varied services and
programs (2003). This has a corresponding impact on library interiors that emphasize service-
based rather than collection-based space needs.

Lushington and Kusack (1991) believe planning and design must be intertwined to result
in a library facility that is a means to service. They say that litfe&iity planning must begin
with understanding of peopleOs aesthetic needs and the functional requirements of being able to
quickly and easily access the increasingly diverse range of materials and services. However,
Lushington and Kusack stress that traditional population-based formulas for library building size
are insufficient. Instead, public library planning should be based on population formulas plus
community-based user input, library role objectives, and library output measures.

As an example of how community needs assessment might occur, Dahlgren provides a
brief overview of the facility planning process for library planners in small communities, where
small is defined as a library in which staff operates from one primary public service desk (1996).
He first describes the building team, and then the space needs assessment and building standards
Although written a decade later, the section on space standards is fairly repetitious of the 1985
edition of this book. In both editions, Dahlgren says to first identify service goals and then the
elements needed for the library to accomplish the goals. Next, Dahlgren explains the building
program statement and identifies the necessary elements, following with a description of how to
select the site for a new library facility. Regarding design considerations for the new building,
Dahlgren says to respond to the community and its needs, that the interior should have relatively
few columns but interior walls and partitions that enhance flexibility and allow modification, and

to locate related areas together such as placing reading areas and staff near book collections.
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Another example comes from Australi@@sple Placestudy. Jones (2001) suggests a
switch in library facility design focus from floor space guidelines to community needs-based
guidelines. This study is based on collaborative planning among numerous stakeholders in
facility planning: library users and non-users, staff, and key user groups of the population. A
primary goal of this study is development of a methodology based on needs assessment that local
officials can use in planning library facilities. Jones identifies four tools of this methodology:
identifying, normative, comparative, and benchmark-based needs that should be incorporated
with peoplesO perceptions of library facilities, emphasis on accessibility, ecological
sustainability, and user needs. Through discussion of population trends and their effects on
usersO service demands, attentiveness on the needs of other cultures, challenges of serving both
rural areas lacking resources and urban areas serving dense populations in light of effects of
economic trends on authoritiesO priorities, Jones presents a coherent argument that a successful
library facility design will focus on the unique needs of the libraryOs service community.

Focusing on the needs of the libraryOs service community is a central tenet of the design
principles described by Lushington (2002). In his library design guide, an update of his 1980
guide, Lushington offers detailed, step-by-step instructions for librarians to follow during the
entire library building planning process. Notably, LushingtonOs planning process is composed of
six steps, three of which involve measurement of library use: demographic, community, and
library service analyses. These analyses are detailed in the third chapter of the bools, which i
dedicated to the needs assessment where Lushington recommends for facility evaluation to
convene staff and user focus groups, conduct behavior mapping via observation and tracking
studies along the lines of Paco UnderhillOs work in the retail Satigr/e Buy compare with
standards, and assess space requirements. These methodologies are described in further detail ir
the post occupancy evaluation (POE) criteria section of the library design source box.
LushingtonOs user- and community-centered approach to design is supported by the idea of the
uniqueness of each libraryOs service population (Jones, 2001; Koontz, Jue, & Lance, 2001,
2005).

2.2.1.3 Space allocation based on library use measureésnother trend in the library
design literature in the shift away from collections-based space needs assessments is toward user
needs and library use as performance measures on which to base space needs assessments. Xia
says, Olt will be important for librarians to change from the traditional collection-oriented
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approach to a people-oriented consideration for future designO (2005, p. 229), and this is the
direction some public library facility design guidebooks are headed. For example, Lushington
discusses public library planning in the context of Joseph WheelerOs work on public library
planning based on population sizes, which is reflected in the ALA and state standards (1987).

He explains that this system is good for following the democratic assumption that all

communities should have equal access to information and that equal access is based on providing
seating and books in proportion to service population.

However, in the 1970s, community analysis emerged as a basis for library planning and
there was determination that book circulation was not the only relevant measure of library
system effectiveness (Lushington, 1987). This movement suggested that other relevant measures
include program attendance, number of reference questions, and in-libraigetisieushington
explains there is no indication fro®@utput Measures for Public LibrariemdA Planning
Process for Public Librariesf how to use studies to plan an actual library building. Lushington
offers his guide as a step toward facility planning based on outputs. He says questions to ask
include whether different numbers of available seats will attract different levels of use, whether
library book capacity will affect circulation per capita, the degree to which intensity of use and
fill rates are related, and whether increasing seating capacity will increase in-library use. To
answer these and other outputs questions, Lushington encourages the use of more library post-
occupancy evaluations.

Brawner and Beck (1996) suggest that a proactive approach to space needs makes more
sense than waiting for a crisis or for the public libraryOs governing body to notice the libraryOs
space needs. Their public library facilities planning manual is geared toward helping libraries
assess their space needs as a foundation to the building planning process. Brawner and Beck
argue that the space needs assessment varies by library because of unique service and space
needs and that the assessment must evolve as it occurs. They suggest using the following
measures in assessing library space needs: Public Library Development Program planning and
measurement tools; circulation, reference, and in-library use statistics; resource measures;
including number of materials holdings and annual circulation turnover; and administrative and
financial measures, such as the annual and materials budgets per capita.

2.2.1.4 Space allocation based on spatial behavidn addition to shifts toward space
allocation based on community needs and library use measures, the public library facility design
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literature demonstrates an interest in planning for human spatial behavior and spatial decision-
making needs. The majority of this work comes in the form of signage guidebooks, which are
discussed under section 2.4.3 Guidelines and Suggestions for Improving Wayfinding in Library
Facilities but some facilities planning guidebooks demonstrate this emphasis, such as the work
of Cohen and Cohen (1978), Sannwald (1992), and Bryan (2007). In addition, VeatchOs (1979)
doctoral dissertation research investigates the impact of environmental design factors on public
library facilities.

Cohen and Cohen (1978) suggest that the library design process should take into account
the libraryOs physical requirements, space allocation, square foot allowance, and traffic flow of
personnel and materials. They explain the behavioral aspects of space as a mechanism to
encourage facility design that recognizes and responds to human spatial needs, such as intimate,
personal, social, and public spaces, which are differentiated by space between one person and
another and the people we allow within those spaces (i.e., our comfort zones).

As an example, Cohen and Cohen (1978) describe a lounge scenario in which three
strangers enter. If the lounge has three couches, each of which can seat three people
comfortably, each of the strangers will sit alone on his couch. If the lounge has two couches, one
stranger will sit alone and the other two will share a couch, but sitting at the farthest ends from
each other. If the lounge has one couch, two strangers will share a couch sitting at the farthest
ends, but the third stranger will leave the lounge and find someplace else to sit. This suggests
that space standards that account for three seats on a couch as three user seats are not taking intc
consideration actual user behavior.

Beyond furnishings, Cohen and Cohen (1978) suggest that each portion of space in the
library be conceived as a module. Services areas should be positioned first, with the busiest and
noisiest closest to the entrance and quieter areas toward the back and corners. They also suggesit
configuring traffic flows of workers and users and planning spaces using bubble diagrams.

Sannwald (1992) uses an example regional library to explain the library building program
and how to describe functional space requirements. He says the building program is the
Oinformation processing technique of identifying and defining the design needs of a facility and
communicating the requirements of the client to the designerO (p. 59-60). The most important
priority that should guide determination of the design needs is usersO needs. Therefore, the first

task is to determine who will use the library and what their motives are for use. Secondary
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priorities include the needs of library staff, activities that occur in the library, security needs, and
external factors such as legal requirements.

Sannwald (1992) defines the libraryOs functional system as its operational system, which
includes primary, secondary, and support functions. A major step in the building program
process is to analyze the spatial relationships between and among those functions. This
information is then converted into a design. The spatial relationship may be analyzed using any
of several methods, including social maps, functional relationships matrices, bubble diagrams,
block diagrams, analysis cards, and link node diagrams. Social maps include administration and
work areas that are mapped based on perceived needs for contact. Functional relationships
matrices consider functional, organizational, space, and activity relationships that are ranked
according to preference measures. Bubble diagrams and block diagrams focus on how spatial
arrangements might work most effectively and efficiently. Analysis cards are used to organize
and reorganize program information. Link node diagrams show straightforward connections
among program elements. The case study Sannwald presents includes bubble diagrams, a site
review sketch, internal sketches, and a floor plan concept.

In a manual on optimizing facilities space, Bryan (2007) addresses furniture and
equipment space needs, collections space needs, utilities and technology space needs, and spatia
relationships and signage needs. Regarding spatial relationships and signage needs, Bryan says
that together, these Oprovide an overview of what is required for people to move easily through
the library to find and use furnishings, equipment, and materials and fully participate in the
activity under reviewO (p. 62). Within this section, she recommends measuring access in terms
of American Disability Act (ADA) requirements, traffic flow at the facilityOs entrance and
through its circulation system, and traffic for both regular use and during special activities (e.g.,
Early Voting). In addition to access, Bryan suggests identifying and evaluating spatial
relationships and signage needs by standing in one place within the library facility and observing
peopleOs movement, as well as walking around the facility and talking to staff.

VeatchOs (1979) dissertation focuses on testing the application of selected environmental
design factors to public library buildings. He uses a literature review to identify a sample of
applicable environmental design factors followed by expert surveys to validate the findings of
the literature review. Veatch justifies the studyOs significance by explaining that usage is the
crux of the public libraryOs existenceNaccountability, funding, and the public library philosophy.
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He is trying to make public libraries more useful and functional through greater human
orientation of the environment. In reviewing the literature, Veatch finds few direct references to
environmental design, behavioral architecture, and human factors, but much concern for the user
and his needs.

As far as applicable environmental design factors, Veatch (1979) classifies these as
doors, signage, windows and natural light, artificial light, acoustics, casual seating, study spaces,
office environments, toilets, and miscellaneous considerations. As to signage, elements of
interest include height requirements for the best viewing angle, direction and information,
placement for greatest benefit to users, issues of light on dark lettering and illumination, color
problems, and degree of legibility of colors. A seating issue of note is that people like to sit in
waiting areas outside of traffic flow but with good visibility to the area. Veatch concludes that
the environmental design and other literatures are useful to library facility planning because
public libraries are like other public facilities. He suggests these use factors should form the
basis for observation studies, especially in public libraries where very little environmental design
research occurs and for developing post-occupancy evaluation procedures.

2.2.2 Evaluation of Public Library Facilities

The previous section discussed public library facility design in the context of space
allocation measures, the majority of which are not grounded in empirical research. However,
Michaels (2003) has identified such a need, saying that in determining space requirements,
empirical research is needed to analyze use of existing space and use of space for planning
activities. She suggests that librarians first should record current activities, using photography,
video recording, and measurements. Then, they should analyze that data to evaluate the space,
equipment, efficiency, and effectiveness of processes. Finally, they should calculate collections
space. MichaelsO method is only one such method of evaluating public library facilities. This
section will discuss POE in general and in the context of POEs conducted in library facilities.
Then the section will address other library facility evaluation measures and methods.

2.2.2.1 Post-occupancy evaluation in generaZimring and Reizenstein (1980, p. 429)
define POE as Othe examination of the effectiveness for human users of occupied designed
environments.O Here, effectiveness equals the ways that physical and environmental factors
facilitate the achievement of personal and institutional goals. POE research employs various
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goals, methods, and scopes. In genédrdiffers from social science research in that it has a
focus on a single type of designed setting instead of on social processes, describes and does not
manipulate or experiment, is mostly aimed at application, and nearly always occurs in the field.

Zimring (1987) focuses o0AOEmethods with a desire to strengthen the methods and
make them more empirically rigorous. He identifies three levels of methodological decisions
and three basic goals for POEs. Methodological decisions relate to research strategies, design
and methods, and the goals are to understand the setting, generalize results, and develop precise
statements of research outcomes. Generality relates to sampling issues, with the main concern
beingsamping of settings, not people (Zimring & Reizenstein, 1980). In compiling the sample,
researchers should consider representativeness, generalizability, and other usual issues of
generality and sampling in social science research.

Although there are variations in POEs, Zimring (1987) identifies five phases common to
most such studies. The first is entry and initial data collection where the evaluator identifies
available resources, establishes a general time frame, and studies the context and history of the
setting. Next comes the research design phase where the evaluator must determine the most
appropriate method or methods to fit the goals of the POE, with field studies being the
predominant method and mixed methods growing in use. The third phase is data collection and
is specific to research method(s) used for the POE. Next comes the data analysis phase, which
Zimring notes is often the weakest aspect of POEs due to miscommunications between the
evaluator and statistician and limitations inherent in field research. Finally, the evaluator
presents the information to multiple audiences.

Beyond field studies, Zimring discusses several methods for POEs (1987). Walk-through
interviews use the physical environment as a prompt to get respondentsO reactions to the setting.
Participant workshops can be used as forums to involve clients in the POE. Interviews and
questionnaires are common data collection methods. Also, evaluators may record participantsO
use over a set period of time such as one day or one hour. This can be done via interviews, time
budgets, and observation. Additional observations can be conducted to watch environmental
activity, helping to overcome the limits of self-reported behavior. Environmental activity
observations can be done via notation systems, behavior maps, pre-coded lists, or marking
behaviors directly on floor plans. Other methods for assessing the physical setting include

energy, privacy, and accessibility assessment.
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Like Zimring (1987), Preiser, Rabinowitz, and WhiteOs (1988) manual on POE is
designed to enhance methodological issues and applications of POEs. They define POE as Othe
process of evaluating buildings in a systematic and rigorous manner after they have been built
and occupied for some timeO (p. 3). This is accomplished by using specific performance criteria
to learn the consequences of design decisions. POEs are useful to identify successes and failures
of building performance, recommend actions to solve problems, show implications of budget
constraints on design decisions and implementation, and justify and inform adaptive re-use or
reconstruction projects. In the long-term, applying the lessons learned from POEs about building
performance successes and failures can enhance quality assurance and design of new buildings.

Preiser et al. (1987) identify two major dimensions of POEs: levels of effort and major
phases. The three levels of effort are distinct (i.e., not cumulative): indicative, investigative, and
diagnostic. Indicative POEs are used to provide indications of major failures and successes and
may employ data collection methods such as archival and document evaluation, performance
issues surveys, walk-through evaluation, and interviews. Investigative POEs are usually done
after an indicative POE has identified issues needing more investigation and employ objective,
explicit performance criteria based on identified issues. Diagnostic POEs are the most
comprehensive level of POE. They are usually multi-method, including questionnaires,
observations, and physical measurements; these are the form of POE closest to traditional
scientific research.

Preiser (1995) discusses how POEs can be incorporated into facility management
programs. Facilities management is a group of methods by which the staff who work in a built
environment coordinate, organize, and keep track of materials and services stored in that built
environment. Preiser notes that over time, POEs have evolved from case studies to
generalizable, valid and reproducible cross-sectional studies that can be used for future design
guidelines and criteria. As an example, Preiser discusses results of a 1994 International Facilities
Management Association Academic Facilities Council survey. The purpose of the survey was to
determine which aspects of facility performance are of concern to facility managers before and
after activation and occupation of academic facilities and student residences. The findings
indicate that before occupancy, the primary issues relate to building codes and project
scheduling, and one year after occupancy, the issues become operational problems and issues of
health, safety, security, functionality, and efficiency. Additional concerns noted in the survey are
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accommodating user needs, adaptability to changing uses, and the need to assess facilities before
and after occupancy.

Preiser (1995) concludes that POEs can have great benefit for facility management plans
partly because of the importance placed on users of facilities. This user-oriented focus to
evaluation aligns with public library accountability models (Dervin, 1977; Morris & Barron,

1998; Preiser & Wang, 2006; Simon & Schlichting, 2003; Walzer, Stott, & Sutton, 2001).

Public libraries would do well to incorporate PreiserOs POE methodology that includes staff and
user interviews as part of building evaluation measures. The following section will discuss the
few POEs of library facilities that appear in the library design literature.

2.2.2.2 POEs conducted in library facilities.Beyond planning before the library is
designed, Lushington and Kusack (1991) argue the importance of a POE to systematically
examine whether the completed building achieved its goals. They define a POE as an
examination of the effectiveness of designed environments for human users that is conducted
after the building has been built, occupied, and used. POEs provide a valuable feedback loop
allowing designers to fine-tune a new building and help others learn from the library building
experience, identify the unexpected and adjust accordingly, and establish accountability for the
construction process.

Lushington and Kusack (1991) do not provide a standard model of a POE; rather they
explain that every POE will be suited uniquely to the facility under evaluation and the skills and
knowledge of the staff or consultant executing the POE. They do, however, explain two
predominant types of POE, formative and summative. A formative POE is used to identify ways
to modify and improve a newly opened building, whereas a summative POE is used to examine
the bottom line, the final effectiveness of the facility and reasons it is assocdailure.

Lushington and Kusack explain that, in fact, most POEs combine elements of both formative and
summative evaluations.

As far as evaluation methodologies, Lushington and Kusack (1991) explain that a POE
can be comprised of numerous, varied methodologies, including obtrusive and unobtrusive
measures. They suggest that a mixed method approach is best since it allows for triangulation.
Obtrusive measures can include surveys, interviews, diaries, observation, and focus groups.
Unobtrusive measures can include document analysis, performance or output measures,

unobtrusive observation, and behavior mapping.
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To evaluate whether library facility design decisions made by design professionals are
meeting the performance requirements of a libraryOs users, Hassanain and Mudhei (2006)
conduct 8POEsurvey of the main academic and research library of King Fahd University of
Petroleum and Minerals (KFUPM), Dhahran, Saudi Arabia. The survey focuses on technical and
functional elements of the library facility, defined in this study as acoustical, visual, and thermal
comfort considerations; fire protection issues; space planning and layout; privacy; and
wayfinding. A user satisfaction study based on these measurements could be adapted to the
public library arena, as these facility elements are of concern in public library facilities as well.

2.2.2.3 Other facility evaluation methods.As discussed above, other evaluation
methods are used for library facilities, such as MichaelsO method (2003). Prieser and Wang
(2006) propose another method, a combination of GIS and building performance evaluation
(BPE) methods used to examine branch facility needs and offer individualized facilities
recommendations. Like Rockwood and Koontz Lynch (1986), Preiser and Wang suggest a
similarity between libraries and retail stores, noting the similar modern trends of destination
libraries and destination bookstores. They also acknowledge the difficulty in completing an
accurate library performance assessment due to the multitude of activities and functions of a
library. The methodology is described clearly as a combination of a GIS-based service area and
population analysis with a BPE that includes staff and user interviews and surveys, direct
observation, and photography. This multi-method approach offers a more complete picture of a
library facilityOs performance than the traditional circulation-based evaluations employed at the
University of Las Vegas Lied Library (Starkweather & Marks, 2005) and elsewhere.

Schneekloth and Keable (1991) use two case studies to demonstrate different approaches
to library facility evaluation. One is a two-year POE of the Carol M. Newman Library of
Virginia Polytechnic Institute and State University and an evaluation of a special library serving
large international banking institution, conducted because of a directive to relocate the library to
a new building. The POE included architectural research, staff and user surveys, documentation
of the building and its content, and observation of public area use, including user location,
furniture in use, behaviors, and in-library use of materials. Overall, Schneekloth and Keable
conclude that the two-year POE is useful because it provides insight into the management and
maintenance of the facility as well as information on which to base decisions for future changes.
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The other case study is an evaluation of the banking institution library, conducted to
develop a space program, give design direction, and assist in move management (Schneekloth &
Keable, 1991). This evaluation combines five methods: observations and assessments of staff
working conditions, small group and individual interviews with staff and administrators,
briefings and workshops with representatives from the institutionOs departments and users, staff
workshops to review and revise the consultantOs preliminary findings, and the creation of issues-
based committees to investigate and plan for issues especially relevant to design and moving.

Schneekloth and Keable (1991) identify four emergent themes in conducting library
evaluations. First, methods should be selected according to the aims of the evaluation, not based
on the type of library or facility. Second, any change to one aspect of functioning requires re-
evaluation of all other aspects of functioning. Third, the knowledge gained from facility
evaluations can and should impact organizational policies. Finally, the building type is more
than a library, it is a form that houses a set of activities related to a specific institution, therefore
requiring unique evaluation of activities, materials, organizational context, and technologies.

These facility evaluation methods, along with POE, demonstrate that empirical research
and evaluation of library facilities can occur and be the basis for facilities redesigns, as well as
the design of new facilities. Other concerns also should be taken into account, such as human
spatial behavior and its impact on the use of facilities. The following section will provide an
overview of the relevance of spatial behavior research to public library facility design.

2.2.3 Spatial Behavior Research and Public Library Facilities

Public libraries are large, complex built environments. They share much in common with
environments like shopping malls, residence complexes, and hospitals. In all of these facilities,
user enters a facility seeking to fulfill a need, and that goal distracts him from paying complete
attention to the facility and its architectural cues. Therefore, these facilities should be designed
in such a way that the user does not have to concentrate on navigation, but can wayfind
intuitively while solving his information and other needs. Research in the built environment
makes the case for the relevance of human spatial behavior reseameironmental design
(Evans, Fellows, Zorn, & Doty, 1980; GSrling, Lindberg, & Mantyla, 1983). Library facility
design literature emphasizes this need (Beck, 1996; Cohen & Cohen, 1978; Draper & Brooks,
1979; Hassanain & Mudhei, 2006; Lushington, 2002; Mattern, 2007; Veatch, 1979), with
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particular focus on improving library signage systems (Bosman & Rusinek, 1997; Brown, 2002;
Byam, 1979; Daniels & Eakin, 1979; Loomis & Parsons, 1979; Pollet & Haskell, 1979).

A role exists for human spatial behavior research in planning new public library facilities.
Specifically, if librarians, architects and interior designers understand and consider human spatial
behavior, they have a better chance of designing facilities that are intuitive to navigate, as
opposed to the flawed design Mattern discusses (2007). Also, incorporating human spatial
behavior concepts from the beginning can enable integrated, comprehensive signage systems that
help library users navigate the facility as they seek information, as suggested by Brown (2002)
and Byam (1979).

Mattern (2007) identifies a major flaw in the design of the new Seattle Central Library,
namely poor wayfinding tools and signage that do not help users find what they need. She notes
that wayfinding and signage problems are not unique to Seattle, saying that

Emost libraries | visited have had to redesign their signage once or more within a year of

the new buildingOs opening, simply because it is difficult to predict the publicOs

navigational patterns or to know what directional cues visitors will need before the

building is put to use. (p. 80-81)

In Seattle, the specific problems are poor use of colors and supergraphics that are integrated into
the architecture. What seemed like a good idea to designers has turned out not to make sense to
the users. If the designers had knowledge of human spatial behavior research, especially in the
areas of wayfinding and signage, this might not have happened in a new library.

Signage is another environmental design element that receives a lot of attention in the
library design literature. Brown (2002) suggests that the signage system is an often-ignored
component of successful interior library plam$er primary argument is that library signage
systems must be considered as systems that are designed as a whole and apply terminology, size
color, and location consistently. Also, Brown says that wayfinding should be an architectural
consideration that creates the most direct paths possible. This lessens the need for users to rely
on signs to orient themselves in library facilities.

Like BrownQOs guidebook, Byam (1979) identifies there are special signage problems in
public libraries and provides suggestions for building a signage system. Problems include the
wide range of users served, such as varying age and ethnic groups and public and nonpublic
users. Suggestions for building a signage system include locating signs and instructions for
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public use in the proper places to assist wayfinders, using terminology the users will understand
clearly, and avoiding the use of ad hoc signs that can undermine an existing signage system. A
signage system is a cohesive and pre-planned group of signs that match each other in color,
typology, size, placement, etc., whereas ad hoc signs are generated to meet a particular need, for
example paper call number signs that a librarian designs, prints, and hangs up without matching
any existing signs in the library when a collection shifts.

MatternOs (2007) identification of a flawed new library building, designed without
consideration of human spatial behavior research, indicates the need for such consideration in the
design of public library facilities. The library design literature reinforces this suggestion. There
is mention of the need to design facilities with wayfinding in mind (Brown, 2002). In addition to
these concerns, there is emphasis in the library facility design literature on designing library
signage systems as part of the overall design process for new facilities (Brown, 2002; Byam,
1979). These considerations are not limited to the construction and design of new public library
facilities; they are also important for existing facilities to improve the level of wayfinding and
orientation ease for library users.

For existing facilities, it is not possible to begin with a blank slate and design an effective
facility based on human spatial behavior research. Instead, the existing facility must be
evaluated to determine the degree to which it facilitates or hinders user spatial behavior
(Hassanain & Mudhei, 2006). Then, solutions can be considered to improve the facilityOs
wayfinding ease and tools without engaging in a new construction project, such as moving
furnishings and adding signage (Bosman & Rusinek, 1997; Draper & Brooks, 1979).

Such a project was undertaken at Hayward (Calif.) Public Library and San Jose Public
Libraries (Rosenbaum, 2010). The libraries realized that they needed to know what new users
want in order to convert them into library users for life, so they made over their libraries with the
help of a consulting firm, Envirosell, that looks at how people use the library, including where
they go and what they do inside the library. After modifying the libraries based on EnvirosellOs
findings, the Hayward Public Library and San Jose Public Libraries conducted a user satisfaction
study that found a dramatic improvement in customer satisfaction, as well as fewer directional
guestions asked of staff. They also found that less signage was more useful than more signage.
This project indicates the importance of designing library facilities based on how patrons
actually sue the faliies.
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Beyond assessing a library facilityOs overall level of wayfinding ease, the literature
includes suggestions for how to improve existing librariesO traffic flow and signage. Draper and
Brooks (1979) urge libraries to avoid clutter and turmoil resulting from the lack of a set traffic
pattern within the facility. They recommend that librarians engage in observation to acquire
understanding of traffic patterns (i.e., how users move from one point to another) within their
facilities. Causes of traffic flow problems also should be analyzed, such as weaving to avoid
furniture or specific spaces and problems of crowding resulting from small spaces devoted to
popular areas. After gaining an understanding of how the libraryOs design is negatively
impacting user spatial behavior, the librarians can list problems and discuss them with an interior
designer who can suggest mechanisms to improve the facilityOs traffic flow.

Like Draper & Brooks (1979), Lushington (2002) suggests tracing the plans through the
path of a user from arrival to departure to ensure maximum usability of the facility. A key
feature of LushingtonOs approach is the focus on reflecting recent changes in library services and
anticipating future changes in the design process with particular emphasis on the userOs
experience and the importance it should be given in design decisions. This experience includes
both that of accessing and using library services and collections via information-seeking
behaviorandthat of accessing and using the facility via human spatial behavior.

Bosman and Rusinek (1997) note that users struggle to use the library, and they are
evaluating the effectiveness of the signage at instructing users, reducing anxiety, mitigating
negative experiences, and maximizing the user-friendliness of the environment. The goal is to
create a user-friendly library, one that Oanticipates and reacts to usersO needs for easy and
convenient access to the libraryOs collections, resources, and servicesO (p. 72). Bosman and
Rusinek test a few inexpensive solutions to the poor signage system, such as installing a floor
directory by the elevators along with other new signage.

The library facility design literature includes evaluations of existing facilities, as well as
suggestions for improving traffic flow, signage, and other environmental design elements. The
ultimate goal is to understand human spatial behavior and the associated orientation needs so that
improvements can be made to an existing library facility. Draper and Brooks (1979) provide
help for librarians faced with poor traffic flow with suggestions that involve moving furniture,
not constructing a new facility. Likewise, Bosman and Rusinek (1997) show that installing a
few new signs and/or a floor plan can increase usersO satisfaction with the libraryOs signage
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system. These two solutions show the importance of understanding human spatial behavior for
library facility design, but they also consider how to improve the design of an existing library to
facilitate human spatial behavior without starting from scratch. The following section will focus

on wayfinding, a subset of spatial behavior and the focus of this dissertation.

2.3 Wayfinding

This section of the literature review includes an overview of what wayfinding is and a
brief history of wayfinding research in the 20th and 21st centuries, followed by identification and
discussion of the myriad wayfinding theories, with emphasis on the theory guiding this
dissertation, PassiniOs Conceptual Framework of Wayfinding (1981). Next, wayfinding research
in the built environment is discussed, with emphasis on facilities similar to public libraries in
their complexity and public usage functionality. Wayfinding in library facilities is addressed in
the following section.

2.3.1 Overview of Wayfinding

Wayfinding is an aspect of spatial orientation that goes beyond this concept alone to
include all the perceptual, cognitive, and decision-making processes necessary for people to find
their way in the natural or built environment (Arthur & Passini, 1992). Spatial orientation is Oa
personOs ability of mentally imagining and representing a physical setting and of situating him or
herself spatially within that representationO (Passini, 2002, p. 97), and Allen (1999) defines
wayfinding as Opurposeful movement to a specific destination that is distal and, thus, cannot be
perceived directly by the travelerO (p. 47). This purposeful movement includes raimerou
elements of uncertainty, and there is no direct answer yet to explain why some people are better
at wayfinding than others. Difficulty with wayfinding causes humans to feel frustrated and
stressed and decreases a buildingOs functional efficiency, accessibility, and safety in the event of
an emergency. Architects and interior designers must consider human wayfinding abilities when
designing large, complex buildings or the facilities will present users with wayfinding challenges
(Arthur & Passini, 1992; Best, 1970; Corlett, Manenica, & Bishop, 1972).

Wayfinding research began in the external built environment, or cities, with Kevin
LynchO3he Image of the Cit§1960). Lynch identified the following five elements of a city:
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¥ Paths Othe channels along which the observer customarily, occasionally, or potentially
movesO (Lynch, 1960, p. 47), such as streets, walkways, canals, and railroads;

¥ Edges Othe linear elements not used or considered as paths by the observerO (p. 47), or
boundaries between two phases, such as shores, edges of developments, and walls;

¥ Districts: Othe mediurte-large sections of the city, conceived of as having two-
dimensional extent, which the observer mentally enters Oinside of,O and which are
recognizable as having some common, identifying characterO (p. 47), for example New

York CityOs SoHo and Chelsea and BostonOs North End;

¥ Nodes Opoints, the strategic spots in a city into which an observer can enter, and which
are the intensive foci to and from which he is travelingO (p. 47), such as a crossing of
paths, street-corner, or enclosed square; and
¥ Landmarks Oanother type of point-reference, but in this case the observer does not enter
within them, they are externalO (p. 48), for example buildings, signs, stores, and
mountains.
Each of these elements also may be found within the internal built environment, or constructed
facilities, which have become the focus of additional wayfinding research such as Gordon BestOs
(1970) investigation of wayfinding in Manchester Town Hall. LynchOs point is that these five
elements operate together in a context, and the sum of that context needs to facilitate wayfinding
for a built environment (whether city or facility) to be navigable.

When people navigate the built environment and struggle to orient themselves, find the
appropriate path, or become lost, they suffer frustration, stress, and aggravation, and can blame
themselves, feel stupid, anxious, and angry (Arthur & Passini, 1992). However, designing the
built environment with human wayfinding in mind can reduce these negative reactions by
allowing people to find their ways intuitively. In addition, a built environment designed for
intuitive wayfinding can reduce functional inefficiency and increase accessibility and safety.
These factors are critical for public libraries, built environments in which people enter who
already may be frustrated by a lack of information or knowledge and are concentrating on

finding information they need to solve their own problems rather than wayfinding information.

39



2.3.2 Wayfinding Theories and Models

Like spatial problem solving and decision-making research, wayfinding research has a
goal of trying to understand human spatial orientation and behavior processes, but this research
tends to be more applied in nature such as field experiments and evaluations of built
environments that focus on levels of wayfinding ease. There has been theoretical work, such as
that of Allen (1999), Loomis, Klatzky, Golledge, and Philbeck (1999), GSrling, Book, and
Lindberg (1986), and Passini (1981), but this work often calls for practical, field research. In
fact, the majority of wayfinding research involves applied experiments in the field, for example
office buildings (Evans, Fellows, Zorn, & Doty, 1980) and housing complexes (GSrling et al.,
1983). This research is discussed in a subsequent section, but this section focuses on the
multitude of wayfinding theories. First, a few theories of human wayfinding are reviewed, and
then the theory guiding this dissertation is detailed, PassiniOs Conceptual Framework of
Wayfinding (1981).

2.3.2.1 Myriad theories and models of human wayfinding abilitiesAllen (1999),

Loomis et al. (1999), and GSrling et al. (1986) propose different models of wayfinding, and each
argues for field research to test these and other models. Allen (1999) argues that the cognitive
map is the memory for spatial layout and this explains the differences in individuals® wayfinding
abilities, but he says research has not focused on individual differences in cognitive mapping that
could help in understanding differences in individualsO wayfinding abilities. Instead of
emphasizing the cognitive map, Loomis et al. (1999) discuss human navigation by path
integration, the process by which a navigator updates his position based on velocity and
acceleration information, as well as other elements. They briefly review research on human
navigation, concluding that controlled lab research is not representative of real world navigation
where the navigator has access to additional information sources beyond those which are
provided in a controlled experiment. GSrling et al. (1986) propose a model of spatial orientation
and wayfinding based on human psychology and information processing, suggesting their model
may be applied to POEs by using the model to forecast problems of spatial orientation and
wayfinding. They use the model to identify the basic cognitive processes that underlie spatial
orientation and wayfinding, and like Loomis et al. (1999), they identify a need for more research
on spatial orientation and wayfinding in the field (i.e., the built environment).
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One such field experiment tests the effects of color-coding a building interior on human
orientation levels within the facility (Evans et al., 1980). The researchers conduct this
experiment in response ¢alls in previous research for more studies in field settings and
buildings instead of cities. This study shows the promise that cognitive mapping research can
occur successfully in interior spaces and that physical features, such as color, can affect human
knowledge and behavior in buildings. Another experiment investigates human accuracy of
orientation while moving through a facility (GSrling et al., 1983). The main objectives of this
study are determining the degree to which familiarity with the building affects orientation,
whether visual access enhances the familiarity effect, and whether a floor plan can compensate
for impaired visual access in enhancing the familiarity effect. They conclude thastakge-
studies should be conducted to try to replicate these results, especially among different types of
building complexes. A public library would be one possible venue for this additional research.

The experiments of Evans et al. (1980) and GSrling et al. (1983) are just two examples of
wayfinding research conducted in large, complex built environments similar to public libraries.
Likewise, the theoretical work of Allen (1999), Loomis et al. (1999), and GSrling et al. (1986)
present only three of innumerable wayfinding theories. This is a rich area of research among
cognitive scientists, geographers, architects, and others, iamhjortant for understanding
how to design facilities that people can navigate effectively and efficiently.

2.3.2.2 PassiniOs conceptual framework of wayfindingassiniOs (1981) general
conceptual framework of wayfinding includes the identification of three distinct phases of
wayfinding, or spatial problem solving. These phases include the following:

1. Processing environmental information from present and past experiences;
2. Making decisions and developing plans on the basis of information, with respect to a
specific task; and
3. Executing plans and transforming decisions into behavioral actions.
Passini suggests that problem-specific wayfinding strategies and user-specific wayfinding styles
are common, identifying five such strategies and two styles.

Chapter 1 includes a brief overview of the five problem-specific wayfinding strategies,
which are the following (Passini, 1981)

1. Dividing the Task into Manageable Parts While Keeping an Eye on the Larger Task at

Hand;
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Narrowing;
Adapting and Responding;
Accessing OneOs Schemata; and

a b 0N

Gathering Information and Adapting Accordingly.
For Strategy 1, the user must break a problem into manageable parts in order to solve the larger
problem. However, to do this, he also must keep in mind the overall problem so that information
sought and locations found along the way contribute to the overall solution. After breaking the
overall problem into manageable parts, the user must narrow to one specific subtask, following
Strategy 2. Meanwhile, the user cannot plan for unforeseen problems, but he must find ways to
adapt when problems arise, following Strategy 3. Throughout the wayfinding process, the user
may need to follow Strategy 4: Accessing OneOs Schemata, which are models based on past
experience and behavior that guide future decision-making (Coe, 1996). In the case of a library
user, he is confronting a wayfinding problem while trying to solve an information-seeking
problem and can access schemata related to either, such as thinking back to a similar
information-seeking problem and how he physically located the resources in the library to solve
that information-seeking problem. The fifth strategy, gathering environmental information and
adapting accordingly, i@necessary component for the other strategies. Whether breaking the
problem into manageable parts, tackling a subtask, adapting to unforeseen problems, or
accessing schemata, the user is gathering and responding to information.

While they were engaging in these five strategies, Passini (1981) observed users
employing two distinct wayfinding styles defined by the type of information on which each
relies: linear and spatial. The linear wayfinding style relies on the signage system. Passini
defines this as a wayfinding support system that progresses from one location to another (i.e.,
linearly). The spatial wayfinding style relies on the wayfinderOs spatial understanding of the
setting. Passini explains that three things influence this spatial understanding: the userOs
familiarity with the setting, the architectural legibility of the setting, and the wayfinding cues and
tools that are available in the setting.

In addition to the five wayfinding strategies and two user-specific styles, Passini (1981)
identifies the structure and process of wayfinding. The structure includes two components:
decision hierarchies and decision plans. Decision hierarchies are the way to see why a particular
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decisionis taken, and decision plans are the description of the sequence of operations to be
performed in order to complete a task. The process also involves two main components:
1. The development of a decision plan: here, Passini takes into account when decisions are
made during the wayfinding process; and
2. The execution of a decision plan: here, Passini considers the transformation of decisions
into behavioral actions.
Cumulatively, PassiniOs structure and process of wayfinding comprise his conceptual framework.
Passini (1981) used heuristic, iterative empirical research to develop his proposed
framework. He explains that he checked his ideas on the framework against wayfinding
observations gathered by a number of small exploratory studies including interviews with
interested groups and behavioral observations on site. He followed this with a major study on
problem solving in which subjects completed wayfinding tasks in different complex settings in
downtown Montreal. From the research, PassiniOs conceptual framework emerges via the
following units: the wayfinding task, environmental information, wayfinding problem,
wayfinding solution, and decision. This is all based on PassiniOs explicit assumption that if
wayfinding is involved, the person has a destination in mind.
Flowing from this assumption, the process of reaching the intended destination is
spatial problem solving involving three interrelated processes (Arthur & Passini, 1992):
1. Making a decision and developing an action plan;
2. Executing a decision, or transforming the action plan into making appropriate behaviors
at the correct place(s) in space; and
3. Processing information through environmental perception and cognition so the
information can be used as a basis for making and executing the decision.
Arthur and Passini break down wayfinding into two goals: making a journey and reaching a
destination, both of which require actions and behaviors to reach them. This allows explanation
of wayfinding as a problem whose physical solution is the sum total of behavior and actions
taken to reach the goal(s), further allowing understanding of each behavior in terms of its
underlying decision. Ultimately, Arthur and Passini define wayfinding as continuous spatial
problem solving under uncertainty.
PassiniOs (1981) theory leadfatility design based on the idea of guiding users to a
known destination. Because wayfinding occurs in space, spatial planning provides the
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wayfinding context, sets the stage for problem solving, determines the entrances, exits, locations,
circulation systems, spatial organization, and visual accessibility, and should be the first major
component in wayfinding design. Arthur and Passini (1992) explain OIn E public settings that
have to accommodate large amounts of traffic, the spatial organization is the direct expression of
circulation and wayfindingO (p. 43-44). Wayfinding design is PassiniOs answer to problems of
designing the physical information system to facilitate wayfinding in public settings, such as
public libraries. Brown (2002) agrees with Arthur and Passini that it is important to consider
signage as an information system that should be designed as a whole, particularly in libraries
where users are already on an information-seeking quest.

A search in ISIOs Web of Science for the citation chain of PassiniOs seminal theoretical
paper, OWayfinding: A Conceptual FrameworkO (1981) found the paper to be cited three times,
once in a review of international efforts related to environmental perception (Saarinen, Sell, &
Husband, 1982). Neither of the researchers who cited Passini in their wayfinding studies (Abu-
Ghazzeh, 1996; Spiers & Maguire, 2008) applied his theory to research in the internal built
environment (i.e., facilities, not cities) or tested his five strategies and two styles. Abu-Ghazzeh
(1996) briefly mentions Passini in the background and discussion of the conceptual framework
guiding his research into student orientation and environmental information in a university
setting. Spiers and Maguire (2008) review PassiniOs work along with other wayfinding theories,
in an attempt to correlate aspects of the different theories and determine their validity with regard
to wayfinding in the external built environment (i.e., cities, not buildings). They find some
validity in certain areas of PassiniOs framework and other wayfinding models from their research,
namely that wayfinding involves two main stages: route planning and action planning. Abu-
Ghazzeh (1996) and Spiers and Maguire (2008) do not test PassiniOs framework directly in their
research, address the five strategies and two styles, or relate any of PassiniOs theory to
wayfinding in constructed facilities. These few citations of PassiniOs conceptual framework
indicate an interest in the theory, yet no empirical research seems to be applying this framework
to human wayfinding behavior in facilities.
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2.3.3 Wayfinding Research in the Built Environment

Wayfinding research generally is conducted in large, complex public facilities, such as
municipal buildings (Best, 1970), hospitals (Baskaya, Wilson, & ...zcan, 2004), and shopping
malls (Dogu & Erkip, 2000; Haq & Zimring, 2003). BestOs research into wayfinding in
Manchester Town Hall is considered a seminal study in wayfinding. He introduced the term
Olostness,O which he defines as deviation from the most direct route between a starting point and
intended destination (note that alternately, lostness can be defined as the feeling of not knowing
where one is at a given location in space). His research laid the groundwork for subsequent
research in a variety of complex built environments where users experience stress when they
struggle to navigate the facility. For example, Corlett et al. (1972) cite BestOs work as the
impetus behind their research testing an existing and modified signage system in a university
building. They follow his principles for design modifications to direction-finding systems in
ther test site and find that keys to improved signage systems include use of a rational direction-
finding system, clear labels, and well-shaped symbols and contrast between symbols, text, and
backgrounds.

Other researchers conduct wayfinding research because they want to improve usersO
wayfinding experiences. For example, Baskaya et al. (2004) explain that this study isesbnduct
in polyclinics because patients usually have no experience in thadasititthe complexity of
building layouts adds to already stressful situations. Also, Dogu and Erkip (2000) explain that
designers of shopping malls must understand how users are affected by elements within the built
environment in order to lessen or eliminate wayfinding naisl This is especially crucial in
the modern retail environment that emphasizes ease of wayfinding as a method of increasing
sales. Evans et al. (1980) conduct an experiment that tests the effects of color coding the interior
of an office building on human orientation, with an eye toward improving the wayfinding
experience of the people who have to use the office building they use as a research site.

The literature on wayfinding research conducted in the built environment is vast, and a
comprehensive review is not possible in a dissertation concerned with wayfinding in library
facilities. The studies detailed here are chosen to provide an overall picture of wayfinding
research in the built environment. The following section will detail wayfinding research that has
occurred in library facilities, as well as reviewing the guidelines and manuals that pertain to

improving wayfinding and orientation in public libraries.
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2.4 Library Wayfinding

Public libraries are large, complex built environments. They share much in common with
environments like shopping malls, residence complexes, and hospitals. In all of these facilities,
users enter the facils seeking to fulfill specific needs, and those goals distract them from
paying complete attention to thecflitiesand their architectural cues. Therefore, these facilities
should be designed in such a way that users do not have to concentrate on navigation, but can
wayfind intuitively while solving their information and other needs. Research in the built
environment indicates the relevance of human spatial behavior research for environmental design
(Evans et al., 1980; GSrling et al., 1983). Library and Information Studies (LIS) authors also
note this need, such as Downs (1979) who explains that the library is an architectural maze in
which improved wayfinding can increase the effectiveness, frequency, and volume of library use
and therefore should be included in the consideration of the arrangement of interior spaces.

The literature on library facility design indicates this need (Beck, 1996; Cohen & Cohen,
1978; Draper & Brooks, 1979; Hassanain & Mudhei, 2006; Lushington, 2002; Mattern, 2007,
Veatch, 1979), and especially the need to design more effective library signage systems (Bosman
& Rusinek, 1997; Brown, 2002; Byam, 1979; Daniels & Eakin, 1979; Loomis & Parsons, 1979;
Pollet & Haskell, 1979). In fact, Kaiser (2007) notes that library designs are shifting to Ouser-
friendly wayfinding graphics,O bolder colors, brighter lighting, and comfortable seating (p. 7).
This section includes a discussion of wayfinding research that has been conducted in library
facilities, then some public library wayfinding case studies and examples, a review of the
literature on wayfinding guidelines for public libraries, and finally an overview of the pilot study
conducted for this dissertation.

2.4.1 Wayfinding Research in Library Facilities

Some wayfinding research has occurred in library facilities, but magalglemic
libraries. Therefore, this section primarily focuses on wayfinding research in academic libraries.
However, it also includes the minimal research and evaluations that have occurred in public
libraries, notably VeatchOs (1979) dissertation on environmental design factors and public library
facilities.
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Veatch (1979) tests the application of selected environmental design factors to public
library buildings. Because usage is central to public library accountability and funding, as well
as the philosophy of public librarianship, he is trying to make public libraries more useful and
functional through greater human orientation of the environment. Like Veatch, Loomis and
Parsons (1979) focus on orientation needs in public access environments, such as libraries. They
first discuss user orientation needs by relating components of orientation to user needs. Users
need the facility to minimize distractions by incorporating environmental change into orientation
aids, to use architectural features to assist the minimization of distractions, and to locate
orientation aids in advance of the locations where users need the information they contain.
Understanding how these concepts play into decision-making can help librarians design effective
orientation aids.

Lubans and Kushner (1979) argue that libraries need to evaluate and test the effectiveness
of library signs. This is necessary to avoid signs that mislead users and signs that are conceived
and designed poorly. A common problem in library signage is that signs are desilghad to
and notguide for example libraries place signs that say OReference DeskO rather than signs
saying OAsk for Help Here,O which more clearly conveys the message that help can be found at
the reference desk. However, library signage can and should be considered part of the libraryOs
orientation and instruction package, availability and document delivery studies, or marketing
efforts.

Lubans and Kushner (1979) suggest using formative and summative evaluations of
library signage. Specific methods they suggest include having a panel of representative users
review typeface, color, sign format, wording, and symbols; using photos of before and after
signage to illustrate changes; or reviewing comments received from users before and after
implementing a new signage system. Also, libraries can conduct user questionnaires before and
after changing the signage system to assess attitudes and changes in attitudes toward signage,
observation to determine how users get lost, or charting paths users take in the library. Asto
observation, Lubans and Kushner suggest two approaches: obtrusively following users as they
browse in the library, or paying users to participate in experiments. For charting paths, they
suggest assessing the Obumpiness,O or deviation from straightness of the path, or assessing the
time taken to complete a path to a given destination.
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Spencer and Reynolds (1977) complete one such large-scale evaluation to examine then-
current practices in library, museum, and information center signage, review relevant research
findings, and determine priorities for further research. With regard to signage in libraries,
Spencer and Reynolds find poor visual appearance and content and little coordination of visual
appearance, with sign positioning not considered carefully. They conclude that signage is not
planned as a system but is added as the nesd.aAlso, some libraries use overwhelming
guantities of signage while others do not use enough signage. Spencer and Reynolds identify
three reasons for the observed lack of visual coordination: few libraries have a staff member with
any graphic design skills and different staff and departments are responsible for signs in different
areas; the cost of signage is not included in the budget; and there is a lack of access to advice and
facilities to help prepare and commission signs. In response to their study, Spencer and
Reynolds make the case for a visually coordinated signage system, based on the impression
signage gives to visitors, the effect of sighage on staff morale, cost efficiency, and the impact of
signage on vandalism. They also argue for further research, including basic research on
information center signage and more stringent objective evaluation of information center signage
systems.

Other than VeatchOs dissertation (1979), the work of Spencer and Reynolds (1977), and
the emphasis placed on wayfinding evaluations by Loomis and Parsons (1979) and Lubans and
Kushner (1979), the majority of library wayfinding research occurs in academic libraries. For
example, Eaton (1991) conducts an experiment in an academic library where she gives
participants destinations to locate and measures their accuracy, following BestOs definition of
lostness (1970). Larsen and Taratka conduct a similar study in a university library, then modify
the libraryOs signage system based on the findings, and test the new system (2008). Also,
Bosman and Rusinek conduct a survey to assess academic library user perceptions of signage in
the facility, because they note that users struggle to use academic library facilities (1997).

Eaton (1991) provides a convincing argument for the importance of studying library
wayfinding, which she defines as the ability of people to navigate effectively through the built
environment. Her interest in the topic stems from professional experience that library users often
encounter difficulties between the library catalog and the shelf location of library materials. The
stated purpose of this study is to offer a first step in answering the question of whether building
design could help users locate library materials on their own with less frustration, a significant
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measure of a facilityOs usability. EatonOs research involves observation of 41 student volunteers
as they attempt to locate library materials, and she finds that there is no observable correlation
between speed and directness of retrieval or route uncertainty. The premise of this study,
wherein a researcher observes and maps library users as they seek information, is significant to
research in library facility evaluation and suggests a need for such resegaubliatibraries.

Larsen and Taratka (2008) report on a follow-up study that assesses the effectiveness of a
signage system modified based on the findings of a wayfinding experiment conducted in the
University of Chicago Library. To eliminate wayfinding obstacles observed in the initial
experiment, library staff and consultants design and implement a comprehensive, consistent
signage system, and the library rearranges reference stacks to keep topics together, renames aree
of the library based on feedback from users to identify clear terminology, and observes users to
identify high traffic areas in which to place signs. The follow-up study employs an experimental
approach, asking users to find three books while observers follow them, recording their actions.
Then, the researchers identify and rank wayfinding obstacles by incidence and severity.
Ultimately, the participants in the follow-up study are better able to locate materials in the
redesigned library with the modified signage system. However, confusion remains about certain
areas of the library and terminology being used, and the library remains committed to making
further adjustments that will be tested again.

Bosman and Rusinek (1997) evaluate the effectiveness of a signage system in an
academic library. They note that users struggle to use the library and are evaluating the
effectiveness of the signage at instructing users, reducing anxiety, mitigating negative
experiences, and maximizing the user-friendliness of the environment. For this research,
Bosman and Rusinek conduct a sign inventory and a pre- and post-intervention survey designed
to measure user needs and perceptions of the libraryOs signage system in the existing system anc
a modified system. The pre-intervention survey finds the signage system to have an average
satisfaction rating and many respondents requesting a map or floor directory. The library installs
a floor directory by the elevators as part of the intervention, and the follow-up survey finds the
signage system to have an improved satisfaction rating.

In addition to this research, some wayfinding evaluation studies occur in academic
libraries, such as Hassanain and MudheiOs (2006) post-occupancy evaluation of the main
academic and research library of King Fahd University of Petroleum and Minerals, Dhahran,
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Saudi Arabia. Thegaythat existing library facilities should be evaluated to determine whether
library facility design decisions made by design professionals are meeting the performance
requirements of a libraryOs users. iTharvey focuses on the technical and functional elements
of the library facility: acoustical, visual, and thermal comfort considerations; fire protection
issues; space planning and layout; privacy; and wayfinding. These are facility elements that
impact human spatial behavior in public library facilities as well as in academic library facilities.

For existing facilities, it is not possible to begin with a blank slate and design an effective
facility based on human spatial behavior research. Instead, the existing facility must be
evaluated to determine the degree to which it facilitates or hinders user spatial behavior
(Hassanain & Mudhei, 2006; Larsen & Taratka, 2008). Then, solutions, such as moving
furnishings and adding signage, can be considered to improve the facilityOs wayfinding ease and
tools without engaging in a new construction project, (Bosman & Rusinek, 1997; Draper &
Brooks, 1979; Larsen & Taratka, 2008). Some of these solutions, as well as other wayfinding
guidelines, are explored in the section on wayfinding guidelines (2.4.3).

2.4.2 Wayfinding Case Studies in Library Facilities

Although little empirical research regarding wayfinding in public libraries appears in the
literature, there are case studies that focus on wayfinding in new or renovated public library
facilities. Some of these note libraries that have been renovated to improve wayfinding (i.e.,
Odos0), such as the Columbus (Ohio) Public Library and San Jose (California) Public Library
(Dempsey, 2006), as well as the Queens Borough (New York) Public Library (Martin & Kenney,
2005), but others are descriptions of libraries that need such restructuring with wayfinding in
mind (i.e., OdonOts). These OdonOtsO include libraries that have been renovated and tried to
improve wayfinding, but failed and resulted in libraries that are difficult to orient and navigate,
such as the Martin Luther King Memorial Library in Washington, D.C. (Holt, 1976), San
Francisco (California) Main Library (Page, 1998), and the Seattle (Washington) Central Library
(Mattern, 2007).

Dempsey (2006) begins by saying that OLibrary interiors must support intuitive
navigationEa wayfinding system that delivers patrons with minimal effort and intervention to
the materials they wantO (p. 14). She then describes examples of libraries that are doing a good
job at facilitating wayfinding. For example, in OhioOs Columbus Public Library, they have
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minimized visual overload so signs are easier to spot and use, and they have implemented a
consistent pattern of sign design and placement to make intuiting the system easier. The San
Jose Public Library in California was remodeled to support self-service and self-navigation by
facing out books, using simple signs, and designing for good visual access. Overall, Dempsey
notes that improving wayfinding does not require remodeling. Instead, librarians need to let
usersO needs and interests guide collections, services, and wayfinding; use usersO language
instead of library terminology; organize materials for the userOs convenience; eliminate clutter;
and establish a pattern for, and be consistent about, appearance and placement of signs.

The Queens Borough Public Library renovation follows this model (Martin & Kenney,
2005). When renovations began, the Oexpress branchO library already had been planning to
implement self-checkout, radio frequency ID (RFID), wireless Internet, staff roaming the floor,
information kiosks, and increased technology. In the end, the combination of the renovations
and implementation of new technologies resulted in a renovated library that significantly
improves user wayfinding by implementing a zone system in which zones are arranged logically
by service goals (e.g., extended service, express service, collection, and multimedia), follow an
intuitive layout, and are enhanced by simple, elegant signage. In addition, the libraryOs designers
took materials usage into account, locating high-volume items such as DVDs near the entrance.

During a session of a library architecture preconference focused on remodeling or
expanding library facilities, the discussion revolved around the Martin Luther King Memorial
Library in Washington, D.C. (Holt, 1976). In this library, the source of many problems was
using the core area for something other than bookshelves. This misallocation of space results in
traffic routing problems, both to and through these areas. During the comments portion of the
session, an audience member asked if the library had good graphics to compensate for the poor
traffic flow and library staff responded that they had just gotten a bid from an envir@ment
design firm to redesign the entire library, including all new signage. This suggests that the
library re-design had not taken wayfinding into account adequately, since the library needed
additional improvements after the renovations were completed.

A similar problem occurred in the renovated San Francisco Main Library (Page, 1998).
Although the renovated library includes some wayfinding improvements, such as wayfinding
systems available in three languages to meet usersO needs (English, Chinese, and Spanish), the

facility still is not intuitive to navigate. Page explains that first-time users continue to struggle to
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orient themselves in the building when they enter from one of the bridge-level entrances. From
this entrance, it is not obvious that the users need to descend to first floor, go through the security
gates, and go up via elevators that are tucked behind the atrium and are not clearly visible from
the entrance. In addition, Page details signage problems stemming from the signage consultant
and contractor who designed signs geared more toward complementing the architecture than
guiding user wayfinding.

Mattern (2007) focuses on a major flaw in the design of the new Seattle Central
LibraryNpoor wayfinding tools and signage that are not helping users find what they need. She
notes that wayfinding and signage problems are not unique to Seattle, saying that OThis is not an
uncommon problem; most libraries | visited have had to redesign their signage once or more
within a year of the new buildingOs opening, simply because it is difficult to predict the publicOs
navigational patterns or to know what directional cues visitors will need before the building is
put to useO (p. 80-81). In Seattle, the specific problems are poor use of colors and supergraphics
that are integrated into the architecture. What seemed like a good idea to designers has turned
out to not make sense to the users. The supergraphics are visible only from distance because of
the large scale so they are not noticeable in the narrow spaces of a library or any place where
furniture, stacks, or people block the view.

The case studies reviewed here offer an idea as to what libraries should and should not do
to facilitate user wayfinding. More detail is provided in the literature on library facility
wayfinding and signage guidebooks and manuals. The following section reviews this literature,
focusing on guidelines for improving orientation and navigation through both architectural
considerations and signage guidelines.

2.4.3 Guidelines and Suggestions for Improving Wayfinding in Library Facilities

The largest body of wayfinding-related literature in LIS includes wayfinding design and
signage guideline manuals. Within this literature, signage is the primary focus for countless
publications on improving public library signage, such as White (2010), Daniels and Eakin
(1979), Pollet and Haskell (1979), Brown (2002), Selfridge (1979), and Mallery and DeVore
(1982). What literature exists on other aspects of wayfinding includes emphasis on observation
and improvement of traffic flows (Draper & Brooks, 1979; Lushington, 2002; Thompson, 1989),
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general orientation needs (Loomis & Parsons, 1979), and the need to imdetheftective
signage and other wayfinding tools and systems (Bryan, 2007; Daniels & Eakin, 1979).

Daniels and Eakin (1979) and Pollet and Haskell (1979) suggest that an integrated
signage system is one method of designing effective library orientation aids. According to
Daniels and Eakin (1979), the purpose of library graphics is threefold: to advertise library
services, to facilitate use of library services, and to coordinate with architectural design as a way
to orient users visually to library areas and services. In the context of signage, this means that
libraries need to consider signage as part of a signage system, or OEa coordinated set of
directions that provides all the information needed to use a facility efficientlyO (p. 181-182).
Pollet and Haskell (1979) also define signage as a systematic approach to signs and the related
components of the visual environment that convey information. Signage is critical in libraries
since it can facilitate self-service and lessen usersQ disorientation and stress in unfamiliar
environments. White (2010) notes that library signage should contain positive messages rather
than negative ones (e.g., donOt do this, donOt do that) and that no signage is better than poor
signage. In a case of no signage, users with have to ask for help, but in a case of poor signage,
they justwill be frustrated and confused.

Brown (2002) suggests that an often-ignored component of successful interior library
plans is a signage system, and Selfridge (1979) explains that library signage systems should be
planned with logic and a notion of the effective elements of visual presentation in order to guide
people well. Specifically, in a library, the goals of visual communication should be to convey
information that is absorbed and acted on easily and to contribute to environmental attractiveness
(Selfridge, 1979). Brown (2002) recommends considering multiple sign types for libraries,
which ones are needed for a new facility and where they will be located, and assessment of use
and location of signs in existing facilities. Both Brown and Selfridge share the same primary
argument; library signage must be considereasystem. These systems must be designed as a
whole and apply terminology, size, color, and location consistently. Selfridge (1979) explains
that, overall, the key to effective signage is first to establish a systematic pattern of major and
minor identification, direction, and instruction information so people will rely on the system and
find the information they need where they need it, and second to present this information using

different degrees of visual emphasis so people can absorb it comfortably.
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An example of a unified signage system is the one developed by Mallery and DeVore
(1982) for the Western Maryland Public Libraries. The authors present this publication as an aid
to librarians seeking to improve their visual guidance signage systems. Mallery and DeVore
stress the importance of a comprehensive and unified graphic sign system to direct users to
library services and provide visual impact. They promote planning for flexibility, simplicity,
clarity, and consistency. The guidebook includes definitions of graphic arts terms; discussion of
recommended typography; recommendations, such as consistent use of terms to designate
services and materials and use of symbols and color codes to reinforce meamings;
instructions for constructing and mounting interior and exterior signs.

As to placement, Mallery and DeVore (1982) recommend considering the entire
environment where signs will be placed to facilitate clear visibility and eliminate competition
among signs. For bookstack signage, which the authors note presents a special problem, they
recommend each panel include a general heading such as nonfiction, a range of classification
numbers, and a few specific name classifications such as 610 Medicine and 636 Pet Care.
Although they provide a map and table that can be cross-referenced to determine locations of
exterior signs, they do not provide a similar explanation for locating interior signs. Such a guide
would be useful to help librarians determine relative distances between directional signs and
library services and materials.

Beyond improving signage, the literature includes suggestions for how to improve
existing librariesO traffic flow. Draper and Brooks (1979) urge libraries to avoid clutter and
turmoil resulting from the lack of a set traffic pattern within the facility. They recommend that
librarians engage in observation to acquire understanding of traffic patterns within their facilities,
or how users move from one point to another. Causes of traffic flow problems also should be
analyzed, such as weaving to avoid furniture or different spaces and problems of crowding
resulting from small spaces devoted to popular areas. After gaining an understanding of how the
libraryOs design is impacting user spatial behavior negatively, the librarians can list problems and
discuss them with an interior designer who can suggest mechanisms to improve the facilityOs
traffic flow.

Like Draper & Brooks (1979), Lushington (2002) and Thompson (1989) suggest tracing
the plans through the path of a user from arrival to departure to ensure maximum usability of the
facility. A key feature of LushingtonOs (2002) approach is the focus on reflecting recent
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changes, and anticipating future changes, in library services in the design process with particular
emphasis on the userOs experience and the importance it should be given in design decisions.
This experience includes both the experience of accessing and using library services and
collections via information-seeking behavard accessing and using the facility via human

spatial behavior. Thompson (1989) suggests drawing circulation and traffic flow diagrams to
assisthe library in understanding how many people to expect in different areas and for the
different activities and the directions they will take within the building. As to materials, the

library needs to understand how they are distributed once they arrive in the library, including
loading and unloading and retrieval from the stacks.

Loomis and Parsons (1979) focus on orientation needs in public access environments like
libraries. Tools that aid orientation include architectural cues, prepared orientation materials,
social orientation aids (i.e., people), and memory. For libraries, institutions concerned with user
needs, it is necessary to understand user needs and wants with regard to orientation in the
physical library. Loomis and Parsons say that research aimed at meeting this need prior to their
work had been limited to audience description, circulation and materials use patterns, and
academic libraries, but for public access facilities like libraries, Loomis and Parsons say that user
needs research should be focused on building knowledge of how people do and do not use the
library as a mechanism to improve orientation aids in the library. They suggest a multi-method
approach including observation, testing (e.g., posing as a user and asking other users for
directions), and mapping activities. They also recommend an iterative approach by which the
researcher first gathers empirical evidence using multiple methods, then tests solutions on site,
and finally re-evaluates the libraryOs orientation schema.

Bryan (2007) and Daniels and Eakin (1979) emphasize the need for public libraries to be
designed for intuitive wayfinding, but also to include complementary signage. Daniels and
Eakin (1979) note that signage alone is not sufficient to facilitate access to library services.
Rather, libraries need a combination of organized functional spaces, direct traffic routes, and
clear and strategically located signage. Likewise, Bryan (2007) suggests considering spatial
relationships such as whether the activity should occur in sight of, adjacent to, close to, or away
from other parts of the library. Bryan also says that part of collecting preliminary data to identify
resources required and allocated to support an activity includes describing access, spatial
relationships, and signage needs and current conditions. She says that together, these Oprovide
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an overview of what is required for people to move easily through the library to find and use
furnishings, equipment, and materials and fully participate in the activity under reviewO (p. 62).
Ways Bryan suggests to accomplish this assessment are to stand in one place and observe
peopleOs movement or to walk around the facility experiencing its flow or talking to staff.

The library facility design literature includes evaluations of existing facilities, as well as
suggestions for improving traffic flow, signage and other environmental design elements. The
ultimate goal is to understand human spatial behavior and the associated orientation needs.
Then, improvements can be made to an existing library facility. Draper and Brooks (1979)
provide help for librarians faced with poor traffic flow with suggestions that involve moving
furniture, not constructing a new facility. Likewise, Bosman and Rusinek (1979) show that
installing a few new signs and/or a floor plan can increase usersO satisfaction with the libraryOs
signage system. These two solutions show the importance of understanding human spatial
behavior for library facility design, but they also consider how to improve the design of an
existing library facility to facilitate human spatial behavior without starting from scratch. Such
work could benefit from spatial analysis and display, such as that made possible by geographic
information systems (GIS). The following section will review the pilot study conducted to guide
this research.

2.4.4 Pilot Study

During the pilot study (Mandel, 2010), the researcher conducted unobtrusive observation
of library usersO initial wayfinding behavior from the two entrances of a medium-sized public
library in South Florida. That library is a two-story building with a second floor mezzanine that
wraps around the first floor. This arrangement allowed the researcher to sit at a table in the
center of the second floor with unrestricted visual access to the two public entrances and south
half of the first floor of the library up to the pathway between the first and second rows of
nonfiction stacks, including the circulation area, new books, periodicals, copy machine, first row
of nonfiction stacks, and media, as well as the elevator, staircases and entry way to the
auditorium and restrooms. This entire area was considered to be the library Oentry areaO for the
purposes of the pilot study, and users were not observed beyond this point. Based on this
definition of entry area, entry routes were defined as the routes users traverse within the library

entry area.

56



The researcher collected data systematically for one week in fall 2008. Rather than
sampling the users themselves, the researcher purposively sampled the time period of data
collection to select a representative week. The research plan involved collecting data during
three one-hour periods, evenly distributed across each day in the sample week, because behavior
can vary by time of day and sampling strategies should account for this (Webb, Campbell,
Schwartz, & Sechrest, 1966). The researcher observed users as they entered the library during
the selected time periods in the purposively sampled week, and traced each userOs route as he or
she entered and navigated the facility. Users who entered the facility together were counted as
one case because they navigated only one entry route; counting the route of each user in a group
as a unique incidence of the routeOs use would inaccurately inflate the popularity of routes.

The original plan was for each user (case) to be one unit of analysis and for the researcher
to record the userOs route, any stops along the way, and any wayfinding materials he or she
consulted. However, the training session indicated that the researcher would not be able to
collect all of that data while observing multiple users who entered the facility at the same time,
and the researcher adjusted the method to record only the usersO routes and to use the routes as
the units of analysis. Using the routes as units of analysis allowed comparison of each routeOs
popularity, as well as popularity by day of the week, time of day, and gender of the user.

The researcher observed 1415 cases during the one-week sample periodamaking
concerted effort to record every user who entered the library during the sampling periods, but it
is possible that some users were missed. Also, there were several instances when multiple cases
entered the library simultaneously, and sometimes from both doors at once, so routes recorded at
those times might have been recorded less reliably than routes recorded at slower times. There
were instances in which library staff and users interrupted the researcher to engage in
conversations while data collection was occurring. In all cases, the researcher made every effort
to silence interruptions and record all users and their routes accurately. The large sample size
(n=1415) suggests that even if the researcher missed some users, she recorded enough users anc
their routes to provide a beginning impression of user entry routes in the library. However, given
these limitations, the researcher noted that subsequent research should include recruitment of a
second observer to allow for tests of inter-observer reliability in which both observers would
record user entry routes during the same time period, and then compare the routes they recorded
to test their recording accuracy.
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After conducting the observation, the researcher compiled and analyzed the data using
ArcMap, a component of the ESRI ArcGIS software package. She assigned each observed user
or group a case number by which she entered their entry route into the GIS database for
subsequent analysis. Each floor-plan worksheet was assessed visually to compare the observed
path with previously identified routes. If the path matched an identified entry route, the case was
entered into a database with the corresponding route number. If the path did not match an
identified entry route, a new entry route was drawn as a line in ArcMap and assigned the next
numerical route identifier. Then the case was entered into the Excel spreadsheet with the
corresponding newly identified route number. A sample set of floor-plan instruments was
assessed a second time to test coding reliability; all cases in the sample were assigned the same
route identified in both rounds of coding.

During the sampling period, observed usersl@15) took 195 unique routes from the
entrance of the facility, 52 beginning at the west entrance and 143 beginning at the east entrance.
Western-entry routes accounted for 16.8% of the cas@87) and eastern-entry routes
accounted for 83.3% of cases{1178). Of the 195 entry routes, seven were taken by 30 or
more cases (Figure 2.45836, 59.1% of all cases), four were taken by 20 to 29 cases (Figure
2.2;n=95, 6.7% of all cases), and 11 were taken by 10 to 19 cases (Figurel’8; 11.2% of
cases). There were 108 entry routes taken by only one case, accounting for 7.6% of all cases
(n=108). Routes taken by 10 or more cases are the most popular entry routes. The two most
popular entry routes overall each account for over 10% of cases observed on each sampling day,
as well as over 10% of the total cases observed during the sampling week (Figure 2.4).
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Figure 2.1: Routes taken by 30 or more librasgrs during pilot study.

Figure 2.2: Routes taken by 20 to 29 library usering pilot study.
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Figure2.3: Routes taken by 10 to 19 library users during pilot study.

Figure2.4: Two most popular routes observed during pilot study.

60



There is evidence from the pilot study that certain routes from the entrances of the library
are more popular than other entry routes taken in the facility, considering that 22 of the 195 entry
routes were used by over 75% of all observed users, and two of these routes were used in over
35% of the total cases (Figure 2.4). This observation indicates that user wayfinding behavior
from the entrance of a medium-sized public library facility is consistent to some degree, but
further research is necessary to determine what that degree is, for example by replicating this
study in the same library to determine if the most popular entry routes are also highly popular at
other times of the year (e.g., in the spring or summer). The research also provides a beginning
answer to the question of how this libraryOs users navigate beyond the main entrance, and more
specifically, which routes they travel from the entrance and through the entry area. The pilot
study does not, however, provide any information about why the users are taking these routes
and further research should incorporate additional research methods that could investigate this
guestion (e.g., interviews).

One of the highly popular entry routes depicted in Figure 2.4 ends at the line for the
circulation desk, which is a likely first stop for many library users. This is where they can return
materials, pay fines, and obtain library cards. Also, users cannot see from the entrance of this
facility where the reference desk is located, so some users who stop first at the circulation desk
may be asking for directions to the bathroom, reference desk, or other areas of the library. The
other highly popular entry route depicted in Figure 2.4 passes through the main aisle between the
nonfiction stacks and out of the observerOs view toward the rear of the library. Likely
destinations beyond this point include the reference computer lab, reference desk, and stairs to
the second floor where the fiction and Spanish-language materials are located. The circulation
desk, reference desk, and computer lab are highly used areas of public libraries in general and
this library in particular, and they may be the reason these two routes were the most popular
entry routes taken in this library. Additional research is necessary that involves interviews or
other interactions with library users to ascertain the reasons why the routes identified as most
popular are so highly trafficked.

In addition to replicating the research to validate findings about entry route popularity,
expanding the methods employed would enhance understanding of user wayfinding behavior by
addressing some of the why questions, including:

¥ Why are users taking these entry routes?
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¥ How satisfied are users with these entry routes?
¥ Would users prefer to take routes they are avoiding currently because of existing
wayfinding barriers?
¥ How would users suggest that library improve the facilityOs ease of wayfinding?
Future research should investigate usersO impressions of the libraryOs wayfinding, possibly
through surveys, interviews, or focus groups. Additionally, experimental methods could be used
to develop and test the efficiency and effectiveness of an intervention, such as altered pathways

or signage.

2.5 Issues ldentified from the Literature Review

The literatures of public library facility design and evaluation, spatial behavior and
wayfinding, and wayfinding and libraries are vast and numerous findings are possible. Rather
than enumerate all findings from the literature review, four key findings are detailed here, chosen
for their relevance to this dissertation. These findings are enumerated in Table 2.1, along with
associated issues, and discussed in more detail below.

First, space allocation in public library facilities is based largely on collection space
needs (American Library Association, 1970; Dahlgren, 1988; Holt, 1986b; Sannwald & Smith,
1988) and community needs (Brawner & Beck, 1996; Cohen & Cohen, 2003; Dahlgren, 1985,
1996; Jones, 2001; Lushington, 2002; Lushington & Kusack, 1991; Nelson et al., 2000; Public
Library Association, 1979). However, some space allocation guidelines are based on library use
measures (Brawner & Beck, 1996; Lushington, 1987), although these do not include navigational
or orientation use. Also, a few space allocation guidelines do account for human spatial
behavior, which does include wayfinding (Bryan, 2007; Cohen & Cohen, 1978; Sannwald, 1992;
Veatch, 1979).

Second, library facility evaluation occurs mostly in academic libraries and relies on post-
occupancy evaluations (Hassanain & Mudhei, 2006; Schneekloth & Keable, 1991), which can
address wayfinding issues (Hassanain & Mudhei, 2006). Yet, little empirical evaluation/research
occurs in public libraries, although there have been calls for post-occupancy evaluations of
public libraries as facility planning and design tools (Lushington & Kusack, 1991). Such
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research is necessary because lessons learned from academic libraries cannot be applied directly
to public libraries given the differing clientele, missions, and services.

Table 21: Key findings and issues idefitid from the literature review

Key Finding Related Issues

Public library facility space allocation ¥ Thefew space allocation guidelinéisat are based or
is based largely on collection spaual library use measures and human spatial behavior
community needs minimal attention to user wayfinding.

¥ Space allocation guidelines tend not to be based ¢
measures derived from empirical research.

Library facility evaluation primarily ¥ Lessons learned from academic libraries cannot b

occurs in acadeic libraries and relies applied directly to public libraries given the differin

on postoccupancy evaluations, which clientele, missions, and services.

can address wayfinding issues. ¥ Empirical facility evaluation esearcmeeds to occur
in public libraries to infornfacility planning and
design.

Research identifies a need for spatial ¥ Empirical wayfinding research needs to occur in

behavior research and its application public, as well asacademic libraries.

library facility design. ¥ Spatial behavior research situated in public librarie

would benefit from a theoretical framework such a
PassiniOs Conceptual Framework of Wayfinding
(1981) because it couches wayfinding within
informationseeking behavio

There is a gap in the knowledge and ¥ In the three decades since Passuilinedthis
understanding of PassiniOs Conceptt framework, no publications detail applications of
Frameworkof Wayfinding(1981) PassiniOs framework to empirical researchhintoan
wayfinding behavior.
¥ PassiniOs Conceptual Framework and its wayfindi
strategies and styles remain untested, and empiric
research is needed that applies this framework to
study of user wayfinding in the built environment.

Third, there is an identified need for spatial behavior research and application of that
research to facility design in libraries (Beck, 1996; Cohen & Cohen, 1978; Draper & Brooks,
1979; Hassanain & Mudhei, 2006; Lushington, 2002; Mattern, 2007; Veatch, 1979), especially
use of such research to improve library signage systems (Bosman & Rusinek, 1997; Brown,
2002; Byam, 1979; Daniels & Eakin, 1979; Loomis & Parsons, 1979; Pollet & Haskell, 1979).
However, the empirical wayfinding research that occurs in libraries primarily happens in
academic libraries (Bosman & Rusinek, 1997; Eaton, 1991; Hassanain & Mudhei, 2006),

although a few empirical spatial behavior studies have occurred in potdites (Spencer &
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Reynolds, 1977; Veatch, 1979). Such spatial behavior research situated in public libraries would
benefit from a theoretical framework such as PassiniOs Conceptual Framework of Wayfinding
(1981) because it couches wayfinding within information-seeking behavior, a concept already
well understood in LIS.

Finally, there is a gap in the knowledge and understanding of PassiniOs Conceptual
Framework. Although Passini described his framework nearly three decades ago (1981), a
search in 1ISIOs Web of Knowledge yields no research applying PassiniOs framework to empirical
research into human wayfinding behavior. The paper detailing the framework is cited only three
times (Abu-Ghazzeh, 1996; Saarinen et al., 1982; Spiers & Maguire, 2008), and none of the
researchers citing PassiniOs outline and description of his framework are applying his framework
to their research in a way that would contribute to the development of the theory. Spiers and
Maguire (2008) do test the theory in a small way by correlating it to other theories of spatial
cognition, but they do not test PassiniOs five strategies or two styles. PassiniOs Conceptual
Framework of Wayfinding (1981) and its wayfinding strategies and styles remain untested, and
empirical research applying this framework to a study of library user wayfinding behavior has
the potential to advance the development of this framework, potentially leading to additional

research and eventual validation of the framework.
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CHAPTER 3

CASE STUDY RESEARCH METHODOLOGY

3.1 Research Design: Overview

Public libraries are meant to be used, but many public libraries are not designed with
usersO wayfinding needs in mind. Instead, they are warehouses for books and other materials in
which users struggle to navigate the laytoutse the facility effectively. Librarians and
architects may have an idea which design elements make a library OusableO by the public, but no
much empirical research has occurred in this area within public libraries, and there is an
especially limited quantity of research into how users wayfind in public library facilities, or how
users would recommend improving library wayfinding systems.

Research into wayfinding in academic and special libraries and in other complex
facilities, although important and relevantinsufficient to understand public library facility
design and the impact of that design on user wayfinding. This is because public library users
differ from academic and special library users, as well as users of complex facilities like
hospitals and shopping malls, in their demographics, needs, and usefaolitiie Therefore,
research is necessary that addresses the ways users wayfind in public libraries, the routes they
take, the routes they would prefer to take, and other alterations users would suggest for public
library wayfinding systems.

This research employs a multi-method case study research design guided by PassiniOs
Conceptual Framework of Wayfinding (1981). See Chapter 2, Section 2.3.2.2 for a detailed
explanation of PassiniOs Conceptual Framework of Wayfinding. The researcher selected the case
study approach because of its goal of understanding a particular setting in its entirety. The multi-
method approach is useful for a case study, where the goal is to understand the case entirely by
creating a robust description that provides a sense of how the natural actors in the setting
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experience that setting (Schutt, 2006). For this case study, the multiple methods consist of
document review, unobtrusive observation, intensive interviews, and an expert review to validate

findings (See Figure 3.1).

Figure 3.1 Graphic depiction of case study research design.
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The researcher previously completed a study at a medium-sized public illowarich
she observed library users as they entered the facility, and their entry routes were recorded on
copies of the library floor plan (Mandel, 2010). As reviewed in Chapter 2, Section 2.4.4, a major
limitation of that pilot study was the inability to speak to library users to ascertain their thoughts,
opinions, and satisfaction with the libraryOs wayfinding system. Unobtrusive observation alone
could not provide data on usersO thoughts about the libraryOs wayfinding system, their ability to
navigate (or not) within the facility, their explanations about why they navigate through the
facility along different paths, or ways they would like to see the wayfinding system altered or
made more intuitive. Therefore, further research is necessary that employs an obtrusive measure,
such as interviews that allow the researcher to interact with users and inquire about their
experience with wayfinding within the library facility.

This dissertation builds on the research in the pilot study by including a document review
of the LibraryOs wayfinding information system and tools, intensive interviews with Library
users to determine their opinions and thoughts regarding the LibraryOs wayfinding information
system, and an expert review with Library staff and a library wayfinding and signage expert to
assess the validity of research findings, as well as replicating the unobtrusive observation. The
same medium-sized public library used in the pilot stsdlya setting for the dissertation
research. The library is not named here to protect the identity of users observed and interviewed
during the research, and is referred to throughout the dissertation as the Library.

This multi-method case study integrates quantitative data from the unobtrusive
observation on the routes taken from the entrance of the Library with qualitative data gathered
from the document review, user interviews, and expert review. The document 1Iview i
necessary to understand the LibraryOs existing wayfinding information system and includes
collection and thematic analysis of wayfinding tools available in the Library entry area, including
but not limited to signs, architectural cues, maps, and human guidance (e.g., library staff at the
circulation ésk. The unobtrusive observation originally was designed to replicate the pilot
study during three sample weeks, one each in the spring, summer, and fall seasons; however the
sampling strategy and the definition of Oentry areaO ultimately were modified from the pilot
study (discussed in more detail in Section 3.4.2 below). The user interviews complement the

unobtrusive observation by eliciting styles and strategies users employ to navigate the facility,
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user drawings of the routes they recall taking through the Library entry area, user perceptions of
the ease of wayfinding within the Library facility, and suggestions for improving the LibraryOs
wayfinding system. The expert review serves as a validity check of the research findings, by
reviewing the findings during interviews with Library staff and a library wayfinding and signage
expert. The researcher empolthe four methods sequentially and integrated the results to
provide a more comprehensive picture of user wayfinding within the Library entry area than
could have bengenerated from a single-method case study. Subseugent to presenting the
proposal for this dissertation, the researcher requested and received approval for all human
subjects elements of this research from the Florida State University (FSU) Institutional Review
Board (IRB) (See Appendix B for all IRB approval documentation, including approved consent

forms).

3.2 Research Questions

A set ofsix research questions, already enumerated in Chapter 1, guide this dissertation
research. The questions are repeated here because of their relevance to this chapter on
methodology; that is, the questions themselves impacted the selection of methods. The research
guestions guiding this multi-method case study are the following:

RQ1. To what degree is user wayfinding behavior in the entry area of a medium-sized
public library facility consistent over time (i.e., from spring to summer to fall)?

RQ2. How do Library users navigate beyond the main entrance, specifically, what routes do
users of this library facility travel from the entrance and through the entry area?

RQ3. How do users describe the routes they take from the entrance of the facility, what
reasons do they give for taking these routes, and to what degree do these described
routes match (or not) the most popular routes observed in the Library?

RQ4. Which of PassiniOs five wayfinding strategies (if any) are Library users employing to
navigate through the entry area of the facility, dividing the task into manageable parts
while keeping an eye on the larger task at hand, narrowing, adapting and responding,
accessing oneOs schemata, or gathering information and adapting accordingly?

RQ5. Which of PassiniOs two wayfinding styles (if any), or some combination of both, are

Library users employing to navigate through the entry area of the facility, reliance on
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the linear style through usage of the facilityOs signage system, or reliance on the
spatial style through the userOs spatial understanding of the Library setting, including
the userOs familiarity with, architectural legibility of, and wayfinding cues and tools
available in the setting?
RQ6. In what ways (if any) would Library users alter the LibraryOs wayfinding system, for
example widening pathways, adding or changing signage, or other recommendations?
These questions are addressed through a multi-method case study incorporating four main

methods: document review, unobtrusive observation, intensive interviews, and expert review.

3.3 Characteristics of the Research Site

The Library chosen as the research setting serves as the main library in a municipal
library system, which also includes five branch libraries. This library was selected because the
facility, constructed in 1965, is in need of remodeling, the library system has experienced
substantial budget cuts that have resulted in reduced hours, and staff observations indicate that
users are not able to locate different areas of the Library easily using the existing signage. These
three factors combine to result in a challenging wayfinding environment where users have
decreasing amounts of time to search for information, the library has decreasing funding to
devote to improving the signage and other wayfinding tools, and staff are more stretched and
have less time to assist users navigate the facility.

The Library system chosen as the research site serves the estimated 217,000 residents of
a municipality (the City) in southern Florida (Note: the Library and the City are not named to
protect the identity of the Library and its users). Through cooperative borrowing agreements, the
Library also may serve all residents of the county in which the Library is situated. The total
population of the City is comprised of over 80% persons of Hispanic or Latino descent and over
50% of the population speaks English Oless than very wellO according to the United States
Census BureauOs categorization.

The Library provides a large number of bilingual services to this population, including
bilingual wayfinding information (e.g., Spanish language signs and Spanish-speaking Library
staff), and the interviews were designed to accommodate these needs. In addition, participants
recruited for the interviews were paid for their participation and offered refreshments during the
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interview sessions. Such accommodati@s not necessary for the unobtrusive observation
because the sample participants were observed without their knowledge and not asked to perform
any tasks for the research.

Conducting research in this facility alledthe researcher to investigate how users
navigate in a built environment known to be challenging and to use this information to
recommend changes that can improve the LibraryOs wayfinding information system. Conducting
this research in a library that does not present a wayfinding challenge would not haacktloier
opportunity to understand better how users navigate in a difficult wayfinding environment.
Purposive sampling is a strategy in which each sample element is selected for a purpose and
usually that purpose is because of the unique position of the sample elements (Schutt, 2006).
This sampling strategy is useful for case studies where the research is intended to focus on a
unique situation, such as this study. Therefore, the researcher used purposive sampling to select
a research site known to be difficult to navigate and offering the researcher the opportunity to
test PassiniOs Conceptual Framework of Wayfinding (1981) in a built environment that presents a

wayfinding challenge.

3.4 Data Collection Methods

The researcher selected the case study approach because wayfinding in a library fits the
definition of a case as

a unit of human activity embedded in the real world which can only be studied or

understood in context, which exists in the here and now, that merges in with its context so

that precise boundaries are difficult to draw. (Gillham, 2000, p. 1)
Additionally, the case study has the Oability to deal with a full variety of evidenceNdocuments,
artifacts, interviews, and observationsO (Yin, 1984, p. 20). For this research, that variety
includes documents, interviews, and observations collected via four methodologies: document
review, unobtrusive observation, intensive interviews, and expert review. The following section
details each method, providing an overview of the method and discussion of sampling issues,
units of analysis, variables, recruitment, and other issues specific to each of the four methods.
This section does not address data analysis issues; those are described in the subsequent section
(3.5).
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3.4.1 Document Review of LibraryOs Wayfinding Information System

To facilitate the most thorough possible understanding of the LibraryOs wayfinding
situation, the research design incorporated a review of the wayfinding documents available to
Library users. The document review included the following types of wayfinding tools:

¥ Maps posted for user viewing;

¥ Library architecture;

¥ Library staff and other people available for consultation/inquiry; and

¥ Signs, including larger overhead signs identifying areas of the library, topical signs

within the stacks, and call number signs on the ends of book stacks.

The researcher originally anticipated also including floor plans available as handouts for users,
but at the time of the three observation periods, no such handouts were available. The document
review was conducted concurrently with each observation sample week; that is, the document
review was conducted three times, one each in fall, summer, and spring.

Ultimately, this review included primarily signs (about 1300-1400; the number fluctuated
across the three sample weeks), with some analysis of architecture and library staff as observed
by the researcher. One version of th&pwas available on some computers during some of the
sample weeks, and no floor plan handouts were available at any time. The review included
wayfinding information available both inside and outside the library, so that any signage
available at the entrance, in the Library parking lot, or in other exterioraesascluded.

Also, the review included wayfinding information available to users in English and Spanish.

All documents identified for the review were analyzed using thematic content analysis;
the researcher had anticipated that the population of documents would be small enough to
analyze the complete population without requiring any sampling strategy. Even though it turned
out that the number of signs ranged between 1326 and 1411 across the three sample weeks, this
was not discovered until the first weekOs data collection was complete so the researcher
continued to analyze each sign for the remaining two data collection weeks. To facilitate coding,
especially after discovering the extreme quantity of signs available in the Library, the researcher
developed a data collection workbook in Microsoft Excel. Each sign was noted, along with its
location, language, and any issues, such as clouded holders, misspelling, lack of currency, etc.
The document review serves as background for the setting of the case study; as such the data
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gathered for the document review were analyzed thematically and were not subject to intra- or
inter-coder reliability testing.

3.4.2 Unobtrusive Observation of User Wayfinding in the Library Entry Area

Prior to collecting the data for the pilot study, the researcher had developed a floor plan
instrument on which to record the usersO routes. First, the library staff provided the researcher
with a copy of the existing floor plan JPEG, which was not drawn to scale. This JPEG was
added to ArcMap at a base layer. Then, a new layer was created in which polygons were drawn
over the furniture on the floor plan layer. This new layer then was used as the data collection
instrument. The researcher printed 1000 copies of the floor plan in order to trace usersO routes as
they were observed entering the Library. Upon arrival at the facility, the researcher identified
that some of the furniture had been moved since the creation of the floor plan obtained from
Library staff. Therefore, the floor plan layer was updated to reflect accurately the arrangement
of furniture during the observation period, and the researcher anticipated that this updated floor
planwas the one that would be used for the dissertation research.

The layout of the Library, a two-story building in which the second-floor is a mezzanine
that wraps around the first floor, allowed the researcher to sit at a table on the second floor with
unrestricted visual access to the two public entrances and entry areas of the facility. While users
cannot see what is housed on the second floor mezzanine from the entrance to the facility, this
mezzanine offered an ideal location for unobtrusive observation of user wayfinding behavior in
the entry area of the facility. During the pilot study, the researcher had sat at a table in the center
of the mezzanine where she had unrestricted visual access to users entering the Library through
both east and west entrance doors.

However, once again, arrival at the Library facility resulted in the discovery that some
furniture had been moved. Also, the Library Director offered the researcher a new vantage
point; rather than sitting in the center of the mezzanine in a public area where the researcher
could be (and during the pilot study was) disturbed, the Director offered a location within the
second floor employee area (See Figures 3.2 and 3.3 for images of the areas visible from this
vantage point). Due to budget cuts, the Library no longer had a receptionist and the director
offered that the researcher could sit at the receptionistOs desk, a location that had two main
advantages over the original vantage point.
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Figure3.2: Library entrance viewed fromeception desk ogecond floor.

Figure3.3: Library entry area (first flooryiewed fromreception desk osecond floor.
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First, the desk was within the employee area and the researcher would be less likely to be
distracted by Library users, movement, and ambient noises. Second, the desk allowed an
unrestricted view of the majority of the first floor, excluding the areas underneath the desk
(librariansO office, computer lab, reference stacks, and laptop lab), as well as the majority of the
second floor, excepting a portion of the Spanish section that was behind a wall (this area was
immaterial to this research as the second floor is outside the entry area). Due to these
advantages, the researcher accepted this new location for the observations, developed a new data
collection instrument that included the entirety of the first and second floors of the Library (See
Figure 3.4), and received approval from the FSU IRB for this protocol revision (Appendix B).

Figure3.4: Corrected ibrary floor plan used for data analysis and display maps.
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First, the researcher and a research assistant engaged in several practice observation
periods as a training mechanism. This familiarized the researcher and assistant to the
observational method and recording mechanism, andedltw inter-observer reliability testing
(i.e., the degree to which two observers record the same activity at the same time in the same
way). During the practice observational periods, both researcher and assistant observed and
recorcedthe routes of the same users. Inter-observer testing egtesslegree to which both
observers counted the same number of cases, as well as the degree to which the routes traced by
the researcher and assistant matidbr each observed case. On both measures, the two
observers had perfect agreement. However, the observers also recorded the time of each
wayfinderOs route, marking the entry time, stop times, start times, and exit times (where
appropriate). The two observers had very little agreement on these times and the idea of timing
stops along the routes was dropped prior to beginning data collection (although users still were
timed to ensure they were observed for a full 10 minutes). Without the use of a video recording
device, the researcher could not test intra-observer reliability (i.e., the degree to which one
observer records the same activity in the same way at different times), but the potential harm
from video recording usersO behaviors outvegighy potential benefit to the study from
conducting intra-observer reliability testing, particularly since the researcher had conducted
similar research previously for the pilot study (Mandel, 2010).

Users were observed as they emtiéhe Library during the sample time periods. The
researcher traced each userOs route as he or shd @mdewayfound. The researcher observed
the first adult user who entered the Library during the sample time period (adult status was
determined by visual assessment, which was aided by the fact that schoolage children in this
municipality wear uniforms, even to public school), and if that person happened to be
accompanied by a child (or children) and one or more other adults, that was noted, but the first
adult user became the observed case.

3.4.2.1 Selecting the sample for unobtrusive observatiorPopulation and sampling
issues are extremely complex for public library behavior studies. Ideally for social research, a
sampling frame is established from the entire population being studied, which is the entire set of
individuals about which the researcher wishes to generalize his findings (Schutt, 2006). This
cannot be done for users of a public library such as the research site. Public libraries are not
eager to provide a list of all registered users of the library because of confidentiality issues. Even
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if such a list could be obtained, that would not include non-registered users of libraries, such as
the homeless, children, and others who visit the library in person and use the resources without
borrowing them.

Probability sampling is needed to ensure that a sample is representative of the population
from which it is drawn (Babbie, 2004). Random sampling is that in which cases are selected
only on the basis of chance (Schutt, 2006). This is the ultimate goal of sampling because random
sampling greatly reduces sampling error and increases the generalizability and therefore validity
of data collection. Sampling error is the difference between the characteristics of a sample and
the population from which it was selected (Schutt, 2006). This determines the sample quality
and sample generalizability, which depends on the sample quality. However, random sampling
is impossible without a list of the complete population, which is the case for user behavior
studies in public libraries.

Without a sampling frame, or even a population from which to draw one, Reiss suggests
sampling time, areas, events, organizations, situations, or activities as a basis for the sample
(1971). Others suggest that behavioral research may rely on sampling of time periods, rather
than people (Nachmias & Nachmias, 1976; Webb et al., 1966). Behavior tends to vary over the
course of a day, regardless of location, so data collection times greatly impact the
generalizability of observation research. Instead of employing nonprobability sampling of the
population (e.g., convenience sampling or snowball sampling), times could be sampled randomly
affording the researehnthe possibility of statistical testing for significance and validity.

Cromley refers to this technique as spot sampling, the selection of random times during the study
period and recording behaviors or individuals at those times (1999).

This dissertation empl@&ga combination of non-probability and probability sampling for
the unobtrusive observation portion of the research. First, the researcher purposivelg select
three weeks to conduct the research, one each in the summer, fall, and spring. This approach
was intended to allow observation of user behavior at the different times of the academic
calendar, which librarians in the research site noted affects other user behaviors. Notably,
behavior varies widely in the summer months when K-12 and many college students are on
school break, and other variances occur between fall and spring with the different foci of the

standard K-12 curriculum in the two semesters.
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To select the weeks, the researcher setigitput from Library staff to determine the
weeks they feltvere most representative of summer, fall, and spring activity in the Library.

Then, rather than selecting one-hour observation periods and observing all users weadrenter
Library during the observation periods (as was done for the pilot study), the researcher
develogda sampling frame of time periods during the sample weeks, using all the 10-minute
periods during the LibraryOs operating hours and observing the first adult user wdttleater
Library during the sampled 10-minute periods. Partlywas intended to offer a random, rather
than purposive sample, of time, and partly s to alleviate the stress on the observer of

having to remain alert and consistent during a lengthy one-hour observation period. The Library
is open Monday through Thursday from noon to 7:45 p.m., and Saturday from 9:00 a.m. to 4:45
p.m., so the Library is open for 7.75 operating hours each day with six 10-minute periods per
hour, for a total of 47 10-minute periods per day and 235 10-minute periods for the entire week.

To determine the sample for the unobtrusive observation portion of the case study, the
researcher first tested various methods of random sampling. First the researcher divided the five
operating days at the Library (Monday-Thursday and Saturday) into 15-minute segments, getting
32 segments per day (160 for a sample week). The length of 15 minutes was selected because
each observation period was meant to be 10 minutes in length, but the use of true randomization
meant that time slots might be selectedka@-back thereby not allowing any rest for the
researcher between observations. Using 15-minute segments, however, built a 5-minute rest
period into each observation period. Then, the researcher tried several methods of drawing a
random sample using the random integer generator at http://www.random.org.

First, the researcher attempted using true randomization, or drawing a complete set of
random numbers for all time slots in a sample week. The researcher made three attempts at true
randomization. First, the researcher drew 80 random numbers (50% of all time slots per week),
but this yielded only 69 unique integers because nine integers were drawn twice and one integer
was drawn three times. Next, the researcher drew 90 random numbers (56% of all time slots per
week) in the hope of attaining 80 unique random integers (50% of all time slots per week), but
this yielded only 55 unique integers, fewer than when the researcher drew 80 random numbers,
because 12 integers were drawn twice and one integer was drawn three times. Then, the
researcher drew 100 random numbers (63% of all time slots per week) in the hope of attaining 80
unique random integers (50% of all time slots per week), but this yielded only 75 unique
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integers, more than in the first or second draws, but still not 50% of all time slots, because 15
integers were drawn twice and five integers were drawn three times.

At this point, the researcher abandoned the use of true randomization because the
inherent flaw of drawing truly random numbers inhibited the draw of the desired sample size.
That is, because each integer is drawn from the same pool of numbers and once drawn, numbers
are not removed from the pool, they can be drawn multiple times and result in a smaller number
of sample integers than actually desired. Instead, the researcher decided to utilize systematic
random sampling, the sampling method by which one integer is drawn randomly, and then
subsequent integers are selected systematically, such as every second or third integer thereafter.

The researcher also decided at this point to divide the five operating days into 10-minute
segments, getting 47 segments per day (235 for a sample week). This decision was based on two
factors. First, shortening the time segments increased the number of segments, which might
facilitate drawing the sample and allow an increase in thertot8kecond, by abandoning true
randomization in favor of systematic random sampling, the researcher could ensure that random
time slots would not be badk-back and would allow a brief rest period between each
observation without having to build a 5-minute rest period into each sample period. Increasing
the number of time slots to 235 allowed the researcher to increasevbe 90 with only a 40%
sample. As there are no guidelines to determine adequate sample size to reduce sampling error
for research such as this, the researcher assumed-84a(40%) for each of three weeks would
be adequate for an exploratory case study. The researcher determined that the systematization
portion of the sampling method could not rely on drawing every second or every third integer
after the first randomly drawn integer because these would not yield a 40% sample (every second
integer would yield 117 sample time slots and every third integer would yield 78 sample time
slots). Therefore, the researcher opted to draw a random integer, then draw the second integer
after the first integer, then draw the third integer after that, and repeat drawing the second and
then third integer until the entire sample was drawn.

Again, the researcher had to make several attempts at drawing a systematic random
sample before generating a sample that met the needs of the research. First, the researcher
sampled an entire week as one set, drawing one random integer (64) and then drawing the
second, third, second, third, and so on integers after that. However, the researcher did not wrap-
around the numbers, that is the researcher did not wrap from the end of the 235th number back to
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the first number, and therefore, this yielded a sample of only 69 time slots, none of which
included any time slots on Monday.

This did not seem an adequate sampling strategy, so the researcher next attempted to
draw systematic random samples for each of the five operating days. The researcher also
decided this time to wrap-around the numbers since it was obvious that drawing a random
integer between 1 and 47 (the number of 10-minute segments in each operating day) could yield
47 as the random number, potentially drawing a sample of one time slot on a given day. The
researcher selected five random integers using http://www.random.org, one for each operating
day (drawn in order Monday b Saturday), drawing the integers 30, 8, 22, 23, and 46, and then
drawing the second, third, second, third, and so on integers after the first integers for each day.
This sampling strategy resulted in drawing 19 sample 10-minute segments per day, a 40%
sample for each day. Since this was satisfactory, the researcher then followed this procedure to
draw unique samples for each of the three sample weeks.

3.4.2.2 Variables for unobtrusive observationWeick (1968) identifies four categories
of behaviors for observation: nonverbal, spatial, extralinguistic, and linguistic. This is a
taxonomy used by other writers on observational methods (Jones, 1996; Nachmias & Nachmias,
1976; Webb et al., 1966). Nonverbal behavior refers to body movements that can be used as
indices of psychological processes, such as facial expressions, exchanged glances, hand gestures
kinesthetics, and interpersonal distances. To be useful, these must be visible, natural, and
discriminable, but they can be subtle to observe and record. Spatial behavior measures are
concerned with the frequency, range, and outcomes of movements, proxemics, territoriality, and
conversational clustering. Measurable extralinguistic behaviors include vocal and temporal
dimensions and continuity of behaviors.

The question of what to observe is especially important for observational research
because no researcher can record all behaviors that occur at the same time (Ellingstad &
Heimstra, 1974). Therefore, the researcher should select the behaviors of interest to the research
and focus on collecting only those. In general, Weick (1968) says that to increase precision, the
researcher should choose dependent variables that are plausible response measures within the
setting, discriminable from other behaviors, easy to observe and score, compatible with other
measures, sensitive to variations in the independent variable(s), and valid indicators of

psychological processes.
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For this dissertation, the researcher emgttihe same variables used in the pilot study,
as well as additional wayfinding behavior variables, as follows:
¥ Pilot study variables:

o0 Gender Defined as sex of the user, that is male or female,

o Group/individual wayfinders For the pilot study, defined by the number of
wayfinders navigating together, so that one wayfinder al@asean individual
wayfinder and two or more wayfinders togetihere a group of wayfinders, but,
for the dissertation, individual wayfinders were observed, so the researcher
recorded if wayfinders were accompanied by a child (or children) and/or one or
more other adults, and

o Day of the weekDefined in the pilot study as Monday, Tuesday, Wednesday,
Thursday, Friday, and Saturday, but in the dissertation, this did not include Friday
since the Library is no longer open to the public on Fridays; and

¥ Additional dissertation variables:

o Number of stops along the rout®efined as the total number of nodes (i.e., stops
the user makes along the routes) at which the wayfinder stopped while walking
the complete route,

0 Location of stops along the routd®efined as the places at which the nodes
occurred (e.g., at the information kiosk),

0 Segments along the rout®efined as the path a wayfinder empdyo connect
two nodes,

o Wayfinding information and/or tools the user consults at each stbegfined as
the same kinds of wayfinding information being analyzed in the document review,
such as signs, Library staff, and maps, and

o Other wayfinding behaviarDefined as any additional behaviors the researcher
observed the user conducting while wayfinding in the Library entry area.

The researcher had intended to record additional wayfinding-related variables during the pilot
study, but it become apparent quickly that the researcher could not record myriad variables while
tracking multiple users who entered the facility at the same time without the assistance of a video
recording device that would allow the researcher to pause and replay a userOs actions. The
change in sampling from the pilot study to the dissertat@nintended to address this issue; by
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sampling the first adult user who emtéthe facility during randomly selected 10-minute
periods, the researcher was able to observe and concentrate on one user at a time, thereby
allowing the researcher to record additional wayfinding variables. Also, the researcher noted the
wayfinderOs general age so children were excluded from the research; local schoolchildren in this
City wear uniforms, so Monday-Thursdayiés a simple matter to exclude wayfinders in the
school uniforms during the fall and spring observation periods, but on Saturdays and during the
summer observation week, the researgb@smore careful to estimate ages and exclude
children.

3.4.2.3 Units of analysis for unobtrusive observatiorkor the unobtrusive observation,
units of analysis included each observed segment. This contrasts with the pilot study when
complete routes were the units of analysis. That was the original plan for this research as well.
However, for the pilot study users were observed only to their first stop so OcompleteO routes
actually were what became the first segments of routes observed during the dissertation.
Because users were observed for 10 minutes and their routes spanned anywhere from 1-10 stops,

comparison of complete routes was no longer relevant for this research.

3.4.3 Intensive Interviews with Library Users

Direct observation is a useful research method for tracking the user as he navigates the
library facility to locate the resources he needs, but other methods are necessary to understand
fully why he does the observed actions at each location (thereby grasping an understanding of his
wayfinding style), such as intensive interviews. To solicit user input regarding the LibraryOs
wayfinding system as part of the dissertation research, the researcher edadgttof intensive
interviews with recruited library users. The users who participated in the interviews were asked
which wayfinding styles and strategies they employ to find the places they seek in the Library,
why they navigate in certain ways and along certain paths, how they would prefer to navigate in
the Library, and how they might alter the wayfinding system to improve navigation in the
facility, along with some general demographic information.

Current users of the Library were recruited to participate in the interviews through in-
library recruiting posters, librarian recommendation, and direct approach by the interviewers.
Nonusers of the Library would not have the information being sought through the interviews,

specifically knowledge of the LibraryOs wayfinding systenit,\8as not necessary to recruit

81



nonusers to participate in the interviews. The researcher ceddetuser interviewsith
assistance from a person who is fluent in both English and Spanish because the population who
uses the Library is comprised of over 90% persons of Hispanic origin, many of whom are not
fluent in English.

The interviews occurred in the field, in this case a table blocked off in the front section of
the Library by theMedia area. Since the research purpass to determine user feelings about
the LibraryOs wayfinding systemwits thought that setting the interviews in the Library would
help jog user memories of their impressions of the facility. Also, since the users frequent this
facility, it is a setting they could locate easily. If the setting of the interviews were hard to find,
feelings of lostness on the way to the site might impact views expressed during the interviews.
The Library provided a room divider to block off the table and chairs thereby arranging for
privacy so that no one outside the area could seewdsataking place.

The researcher and a bilingual research assistant ceddlnetuser interviews. Based on
the research questions and literature review, the researcher developed an interview schedule to
guide the interviews (See Figure 3.5). The second interview question eztjhasthe
interviewee draw typical routes he takes to reach different locations within the library facility.
The interviewer provided blank copies of the complete floor plan to allow the interviewee to
complete this task, but the interviewer also had to encourage interviewees to draw on the maps as
several interviewees initially were hesitant to write on the maps. These floor plans for the
interviews were based on the floor plan data collection instrument being used for the unobtrusive
observation (Figure 3.4). To assist the interviewees in recalling their routes, the researcher
intended to ask them to walk through the Library with the researcher to help jog their memory as
to the routes they take in the Library; however, the first few interviewees strongly resisted
performing this task so the researcher modified the protocol to allow users to sit and draw while
looking around the Library, which is fairly open given the second floor mezzanine.
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1. When you come to the library, which areas of the library do you usually use, such &
Reference Desk, computer lab, Spanish books, etc.?

2. Using thelibrary floor plan provided, please draw the path (or paths) that most accu

depicts how you walk through the library to reach these places.

Why do you walk along this path (or paths)?

If furniture and shelving were not in your way, how would you tikevalk through the

library from the entrance to these places? Please draw the ideal path on the floor

[use a new, blank floor plan worksheet

5. When you walk through the library, what kinds of information helps you find youbw

such as maps, signthe ability to see from one place to another, etc.?

Please describe the steps you take when looking for some specific place in the libr|

Please describe the things you think about when you are walking through the librar

looking for a specific plae

8. How well do you think the libraryOs signs and maps help you find specific places i
library? If not well, how would you suggest the library change the signs and maps,
add extra information to help you find specific places in the library?

9. Is thee anything else you would like to add?

10. Demographic data: intervieweesO age, gender, ethnicity, and language(s) spoken.

B w

N

Figure 3.5: Interview schedule.

The original intent was to analyze these interviewee-drawn routes via the GIS to
determine their relationship (if any) to the entry routes observed during the unobtrusive
observation periods. However, interviewee-drawn routes were imprecise and could not be
mapped, possibly due to difficulties that interviewees had understanding the symbology of the
blank maps they were given. Figure 3.6 shows an example of an interviewee-drawn route. As
Figure 3.6 shows, nodes and segments could not be assigned so the map could not be added to
ArcMap along with maps from unobtrusive observation. Instead, the researcher visually
assessed intervieweesO maps in the context of describing intervieweesO entry area routes

(interview question 3).
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Figure 3.6: Example of an intervieweeawn route.

The literature did not offer any pre-existing interview instruments that could guide public
library wayfinding interviews, so the researcher developed interview questions relevant to the
research questions. The researcher igeétmguide the interviews in a general way allowing
the interviewees to discuss wayfinding in their own terms, for example suggesting topics and
concepts related to wayfinding and letting the interviewees answer in their own terminology or
take the discussion into different directions depending on their views of wayfinding in the
Library. The researcher ptestedthe interview schedule with representative users, but no

changes occurred as a result of thetpee-
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Each interview session began with an overview of the research and interview protocol.
All participants were reminded that participation was strictly voluntary and that all personally
identifying information they provided would be kept confidential. They were encouraged to
participate as actively as possible and reminded that the researcher valued their viewpoints and
was not an employee of representative of the Library. Informed consent forms (Appendix B)
were signed prior to beginning each interview.

All interviews were audio recorded. The researcher and research assistant/librarian both
were involved in each interview so that one could facilitate the interview and the other could take
notes. The notes were taken on log sheets developed by the researcher for ease in note-taking
(See Figure 3.7). Interview transcripts were analyzed using content analysis and coded for
salient information (content analysis is discussed in more detail in the following section). The
processavasrepeagd until the interviews rea@d a saturation point, the point when new
interviews seem to yield little additional information (Schutt, 2006). Schutt does not provide any
guidance on what the actual number of interviews might be to reach a saturation point; in this
case that was 16 interviews, eight in English and eight in Spanish.
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Interview # | Time | Date

Notes
Any introductory remarks/comments:

Remarks/comments from the interview questions (numbers correspond to the interview
schedule):
1.

2.

9.

10.

Any concluding interviewee remarks/comments:

Any interviewer/noteaker remarks/comments:

Figure3.7: Log sheet for notéaking during interviews.

3.4.3.1 Recruitment of interviewees Adult library users were recruited as individuals

via flyers and posters in the Library, as well as through librarian recommendations, to participate

in the user interviews. Also, based on the recommendation of the Library Director and with

approval from the FSU IRB (Appendix B), the researcher and assistant approached users directly

asking them to participate; one interviewee was recruited successfully from the flyer, about one-

third were from librarian recommendations, and the reneanvdre recruited by the researcher
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and assistant. The Library is a six-library system, but this pngsctoncerned only with the

Main Library facility. Therefore, itvas unnecessary to recruit users from the branch libraries to
participate in the interviews. Although direct mail could have bargeted to Library users who
were registered with th®lain Library as their primary library, acquiring addresses for the
LibraryOs registered borroweras problematic. Renter-occupied housing units comprise a little
less than half of total housing units in the City, and residents of the City tend to be highly
transient. Library cardholders are asked to renew their library cards biannually, and frequently
the addresses the Library has for registered users are twtafe at the time of renewal.

Given the limitations of mailing Library users and the interest in users daheLibrary

facility only, recruitment occurred within the Library itself.

Users were recruited with the promise of paid compensation and food during the
interview sessions. Interview participants were paid $20 each for participating in a one-hour
interview session. Interviews were conducted until the data being collected reached the
saturation point, in this case 16 interviews. Each interview sessisused in planning the next
session, following inductive research methodology. For this research, only adult Library users
(i.e., 18 years or older) were recruited.

Given the bilingual nature of the population of the City, the interviews were conducted in
both English and Spanish. Upon volunteering, users were given a choice of participating in an
interview conducted in either language. The breakdown of how many intewe/s
conducted in each language was equal: eight in English and eight in Spanish.

3.4.3.2 Variables for the interviews.Variables being explored in the interviews
included PassiniOs five wayfinding strategies and two wayfinding styles (1981), routes taken
within the facility, and suggested alterations to the LibraryOs wayfinding system. Interview
questions inquired about the usage of PassiniOs strategies and styles by employing laymanOs
terms rather than PassiniOs terms, partly to validate the five strategies and two styles and partly
because library usergere likely to understand laymanOs terms better than PassiniOs terms.

Interviewees indicated routes they regularly take by drawing on copies of the library floor
plan that also were used to record observations of user wayfinding from the entrance of the
facility. All techniqgues mentioned and routes indicated by users during the interviews were
considered variables. Other variables were the alterations the usersexlipgebe LibraryOs

wayfinding system.
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3.4.3.3 Units of analysis for the interviews For the interviews, each intervieweeOs
transcriptwasthe unit of analysis. This alleudeach intervieweeOs thoughts, observations, and
feelings to be viewed within the context of his complete interview. To ascertain that context, as
well as the concepts discussed in the interviews, interview transcripts were coded using content
analysisNa systematic, objective, quantitative analysis of message characteristics (Schutt,
2006)Nto identify emergent themes and concepts. Content analysis occurred after translation of
the Spanish language interviews into English. The number of units of anedgdis, the

number of interviews that were conducted.

3.4.4 Expert Review

Following the collection of data from the document review, unobtrusive observation, and
intensive interviews, the researcher compiled the data and cedgueliminary data analysis.
The purposevas to have findings to share with a panel of experts who redéwve findings for
an assessment of their face validity.

For this expert review, the researcher reediitibrary staff and a library wayfinding and
signage expert to participatesamistructured interviews. The researcher developed some
general questions for these interviews in advance that were designed to allow discussion of the
preliminary findings and the experts feedback and input (See Fig. 3.8). Experts interviewed as
part of the review were the Library director and assistant director, as well as a library signage
and wayfinding expert. Prior to the expert interviews, the researcher compiled a 10-page packet
that provided background on the research and preliminary findings. Experts reviewed this packet
on their own prior to the interview.

The expert review interviews were conducted in English, with the researcher acting as
interviewer and note-taker. Each interview took well over an hour with the experts providing
considerable feedback. As with the intensive interviews with Library users, the interviews were
audio-recorded but these were not transcribed for content analysis. Rather, the researcher

listened to the audio recordings while reviewing her notes from the interviews.
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1. What do you think of the findings in general?
a. Do the findings make sense to you?
b. If yes, how so?
c. If no, why not? What would make more sensgdo?
2. Do the findings seem valid (accurate)
a. Ifyes, how so?
b. If no, why not?
3. Did anything in the findings surprise you, given your expertise?
a. Was there anything you expected to see in the findings that you didnOt? V
specifically was that?
b. Was theranything you did see in the findings that you were not expecting?
What specifically was that?

4. Based on the preliminary findings provided to you, this discussion, andkyowtedge
of [architecture, wayfinding, library design, or this library in partigulahat
recommendations do you have for future research?

a. For wayfinding?
b. For library design?
c. For this library in particular?
5. Is there anything else you would like to add?

Figure 3.8: Expert interview schedule.

3.5 Data Analysis

Data analysis for this case study involved three major analytic techniques: geospatial
analysis, content analysis, and data integration. The researcher edgdogpatial analysis for
the routes identified from unobtrusive observation and user interviews (using thematic analysis),
thematic content analysis for the wayfinding tools identified in the document review and expert
review interviews, and conceptual content analysis of the transcripts of user interviews. Each of
these analytic techniques is described in more detail below, followed by a discussion of how the

researcher integrated the data collected from the multiple methods employed in the case study.

3.5.1 Geospatial Analysis

Geographic Information Systems (GIS) are Ocomputer-based tool[s] for the input,
storage, management, retrieval, update, analysis and output of informationO (United Nations,
2000, p. 121). GIS offer several benefits to analysis of LIS data. In general, maps (like other
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pictures) convey more information than tables and text (Adkins & Sturges, 2004; Hanson, 2001).
More specifically, GIS analysis and mapping capabilities allow data to be presemtatlly,

spatially, and quantitatively (Hertel & Sprague, 2007). Ottensmann explains, OGeographic
information systems (GIS) provide public libraries with the power to analyze patterns of library
utilization in ways that have previously been impracticalO (1997, p. 24). This is because GIS can
analyze spatial data easily; costs of GIS are dropping while GIS applications are becoming easier
to use and more geographic data is becoming available; and automated circulation systems (i.e.,
integrated library systems) are making more and more data available that can be downloaded and
imported into GIS for spatial and other analyses. Within the facility, GIS can help librarians
analyze any data relating to daily operations, such as collections management activities (Xia,
2004) and other library utilization measures (Ottensmann, 1997), including user wayfinding
behavior (Mandel, 2010).

For the dissertation, the researcher coretligéospatial analysis of two datasets: (1) the
routes observed during the unobtrusive observation and (2) the routes drawn by interviewees.
The researcher originally planned to analyze the observed routes following a similar procedure
as the pilot study. After the observations were conducted, however, the researcher discovered
that observing users for longer time periods and longer distances resulted in an inability to
compare whole routes. Instead, each observeduasassigned a case number by which all
nodes and segments of his or her entry route were entered into a GIS database and subsequently
analyzed. Each floor plan worksheetsassessed visually to compare the observed path with
previously identified nodes and segments. If the node or segment matched an identified node or
segment, the caseasentered into an Excel spreadsheet with the corresponding node and
segment numbers. If the nodes or segments did not match any identified nodes or segments, new
nodes or segments were drawn in ArcMap and assigned the next numerical node and segment
identifiers. Then the caseasentered into the Excel spreadsheet altltorresponding newly
identified node and segment numbers.

Intra-coder and inter-coder reliability testimgs conducted to test this system of
assigning route identifiers to observed routes. Intra-coder reliability refers to the degree to which
coding of the same concepts, themes, etc. by the same observer at different times are related.
Inter-coder reliability refers to the degree to which coding of the same concepts, themes, etc. by
different observers are related. The researcher determined the most appropriate reliability
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measure would be CohenOs kappas this takes into account the agreement one expects due to
chance. Also, the researcher determined that a 10% sample of all observed cases would be
sufficient for measuring), especially since 10% of all cases resulted in testing 609 variables (11
nodes and 10 segments each for 29 cases). The researcher employed a systematic random
sample to obtain this sample, then the researcher and a second coder both coded the sample data
This allowed for the researcher to measure tfa intra- and inter-coder reliability by testing
her original and new coding of the data as well as her new coding and the second coderOs coding.
Intra-coder reliability measured at.977 and inter-coder reliability measured at924. In
both cases, this falls into Oalmost perfectO strength of agreement (Landis & Koch, 1977),
indicating that the coding of the observations is extremely reliable.

All identified routes were drawn as two-dimensional lines in a layer over the Library
floor plan so that maps could be created depicting the most observed nodes and segments in the
facility entry area. First, the researcher exdéne data into a spreadsheet and compiled
frequency tables for nodes and segments in total and by day of the week. Then, this information
wasadded to the attributes table for the Segments layer in ArcMap in fields for total cases taking
each segment and cases taking each segment by daywaEhised to map segments.

Although interviewees were asked to trace their entry routes on copies of the floor plan
data collection instrument, these maps were imprecise and impossible to code and map via the
GIS (see Figure 3.5 and discussion in Section 3.4.3). Therefore, intervieweesO routes were

analyzed thematically to determine nodes and general paths interviewees indicated using.

3.5.2 Content Analysis

The researcher condectthematic content analysis of the wayfinding information system
tools from the document review and notes and recordings from the expert review and conceptual
content analysis of the transcripts of intensive interviews with library users. Content analysis is a
systematic, objective, quantitative analysis of message characteristics (Schutt, 2006). Itis a
useful tool for examining trends and patterns in documents. As such, it is a valuable tool for
analyzing the content of reviewed documents and interview transcripts. The researcher analyzed
the wayfinding information system tools, then the interviews with library users. For interviews,
the recording were transcribed, translated into English if the interview was conducted in Spanish
(by a paid bilingual assistant), and then coded. For Spanish-language transcripts translated into
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English, a second bilingual research assistant coedspbt checks of the accuracy of the
translation (there were no reported inaccuracies).

Content analysis of the documents was informal as the document review served as
background on the research site and that data were not analyzed in the context of any of the six
research questions. Content analysis of the intensive interviews epémceptual content
analysis in which concepts were identified and counted for frequency. No pre-defined coding
scheme existd that could guide this analysis, so the coding scheme began with PassiniOs (1981)
wayfinding styles and strategies and devetbigeratively as the researcher coded the documents
and interview transcripts. After the researcher solidified the coding scheme, she edimdract
and inter-coder reliability tests to test the reliability of the coding scheme.

The researcher elected to use CohenOs Kapam this takes into account the agreement
one expects due to chance and because this was used for observation reliability testing. To
obtain a sample of interviews, the researcher felt that simply sampling whole interviews would
be insufficient as there were 16 total interviews and many interviewees had less to say than
others so a random sample of 1082) might yield very little material for intra- and inter-coder
reliability testing. Therefore, the researcher opted to sample randomly by question and chose to
sample three cases per question to ensure sufficient data (three cases for nine questions resulted
in 27 answers to code in the test). As there are 51 potential codes for each answer and 27 cases,
this resulted in testing 1377 variables. The random number generator at random.org was used to
generate three random numbers for each question to pull the sample cases, and then the
researcher and a second coder both coded the sample data. This allowed for the researcher to
measure thé for intra- and inter-coder reliability by testing her original and new coding of the
data as well as her new coding and the second coderOs coding.

Intra-coder reliability measured lat.648 and inter-coder reliability measured at529.

These results indicate OsubstantialO agreement for intra-coder reliability and OmoderateO
agreement for inter-coder reliability (Landis & Koch, 1977) indicating that the coding of the
observations is moderately to substantially reliable. These results are less strong!thdorthe

the test of the reliability of the data collected via unobtrusive observation. There are two
possible mitigating factors. First, this test occurred after the test of reliability of unobtrusively
observed data. That test required considerable concentration, and it is possible the coders gave
less attention to the test of reliability of interview data. Second, the researcher originally coded
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each interview transcript as a whole entity, but this test employed individual questions pulled
from various transcripts. It is possible that some context was lost in this process, accounting for

variations in coding.

3.5.3 Integration of the Data

A strength of the case study approach is the opportunity to integrate data collected from
multiple methods (Yin, 1984)Nin this case the document review, unobtrusive observation,
intensive interviews with library users, and expert interviews with library staff abchry
wayfinding and signage expert. This increases the ability to test the validity of the findings from
each method and strengthens the overall findings from the research. In this research, data
integration included four comparisons:

1. Observed routes with intervieweesO traced routes to determine the degree to which
interviewees indicated using the most popular observed routes: this comparison measure
proved ineffective as interviewees drew imprecise and potentially inaccurtge rou
(many indicated they were not 100% sure oirthecollections);

2. Observed popular routes and high-traffic areas and intervieweesO explanations of why
they choose their entry routes;

3. Data gathered from the document review about what kinds of information are available in
the LibraryOs wayfinding system and the wayfinding styles and strategies interviewees
indicated they use; and

4. IntervieweesO indications of the usage of PassiniOs wayfinding styles and strategies
(1981) and observed behaviors that related to PassiniOs wayfinding styles and strategies.

Data integration also included an overall analysis of all data to obtain the most comprehensive

picture possible of user wayfinding behavior in the entrance area of the Library.

3.6 Ensuring Valid and Reliable Data

The major goal of social research is to improve our understanding of empirical reality,
and this requires maximizing validity and reliability (Schutt, 2006). Validity answers the
guestion of whether the measures actually measure what the researcher intended for them to
measure, and there are concerns of both internal and external validity. Internal validity refers to
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whether the researcher has the correct interpretation of the data, whether additional factor(s) have
been ignored, and whether the instrument measured the intended variable. These issues are
complicated and difficult to test, especially with a single method approach, which is why this
research empl@da multi-method design that included complementary methods and an expert
review of the findings. The document review provided data on the wayfinding information and
tools available in the Library entry area, complementing the identification of popular routes from
unobtrusive observation and explanation of why users navigate these routes from the intensive
interviews. Data integration also oféefa chance to improve understanding of how users
navigate the facility to find the information and resources they seek at the Library. Also, the
expert review allowdthe researcher to test the validity of the findings from the document
review, unobtrusive observation, user interviews, and overall research design, and the experts
concurred with the findings. In particular, the library signage and wayfinding expert noted that
the findings are in line with what she sees in libraries and what she expected to see in the
findings from this research.

3.6.1 Validity

Validity is a concern for all research methods, including the case study. The case study
provides the opportunity to integrate data from multiple data collection techniques to test the
validity of each data set (Yin, 1984). This research included four data collection techniques, and
the goal of utilizing these techniquess to increase the validity of the overall research findings.

In addition, this research included an expert review. The expert reviewediooheck of the

face validity of the research findings, with experts concluding that the findings are valid. All of
the participating experts concurred that the findings were reasonable and valid on their face with
the library wayfinding and signage expert saying the findings were exactly what she had
expected. Also, the experts reveithe data for any potential bias the researcher introduced

into the research; they did not find any such bias.

Validity is a major concern of observational research because there may be disagreement
about the OtrueO meaning of behaviors (Jones, 1996) and because the observational record must
be precise (Weick, 1968). ldeally, the record will preserve detail, provide a permanent picture of
an occurrence, prod the researcher to induce findings, and be flexible to allow multiple
categorization systems, and this is the goal of using the recording instrument (i.e., the library
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floor plan). External validity refers to the generalizability of findings, results, and conclusions to
other populations and settings (Schutt, 2006), and for observation research this may be increased
by careful selection of time samples (Webb et al., 1966). This is part of the reason that this
research empl@da random sample of time periods for data collection, although the weeks were
sampled purposively. As noted above, however, theseno guideline for the sample size
necessary to reduce sampling erronwvdsassumed that observing users during 40% of the total
possible time periods yietd a large enough sample=94 per week) for an exploratory case
study that is neither testing hypotheses nor making generalizations beyond this research site.
Validity of data gathered from qualitative analysis of interviews can be strengthened if
the informant has a high level of credibility (Schutt, 2006). Users who voledteeparticipate
in the interviews all had much exposure to the Libracylifg and its wayfinding system, thereby
increasing their credibility. All interviewees stated that they were frequent users, meaning they
are likely to have a higher sense of ownership of the facility. However, it must be noted that
volunteer intervieweesere self-selected and might haveeh@eople with stronger opinions
than the average Library user, either for or against the libraryOs wayfinding system. The
researcher kept in mind this limitation while coding interview transcripts and analyzing the

findings.

3.6.2 Reliability

Reliability means a measurement procedure yields consistent scores when the measured
phenomenon does not change (Schutt, 2006). This is a prerequisite for measurement validity.
There are four types of reliability measures, but test-retest and inter-item reliability are not issues
for observational or interview research. Instead, the concerns are inter- and intra-observer
reliability for observational notations and intra- and inter-coder reliability for coding of interview
transcripts (e.g., the degree to which one coder attributes a code to the same terminology in the
same way at different times and the degree to which two coders attribute a code to the same
terminology in the same way). For this research, the unobtrusive observation data celi@stion
subjected to inter-observer testing of recording accuracy for traced routes (described above) and
intra- and inter-coder reliability testing for assignment of route identifiers to observed routes and
interviewee self-identified routes (described above in Section 3.5.1). Intra-coder reliability
measured =.977 and inter-coder reliability measuteel924, both Oalmost perfectO reliability
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(Landis & Koch, 1977). Also, user interviews were subjected to intra- and inter-coder testing of
interview transcripts (described above in Section 3.5.2), and translated transcripts (from Spanish
to English) were spot-checked for accuracy of translation. Intra-coder reliability measured at

I =.648 and inter-coder reliability measured at529, which are OsubstantialO and OmoderateO
agreement, respectively (Landis & Koch, 1977). Possible reasons for thesé ialgzs are

provided in Section 3.5.2.

Reliability can be compromised by inconsistent or ambiguous recording of observed
behaviors (Jones, 1996; Smith, 1975; Webb et al., 1966). Systemization can increase
replicability and reliability (Schutt, 2006; Webb et al., 1966). Jones says to first decide which
behaviors to observe, then define them clearly and unambiguously, developing a category system
of the total set of behaviors being observed (1996). Then, the researcher may begin observing
and calculating frequencies of behaviors. Because behaviors cannot be Ore-readO like texts code
for content analysis, the coding scheme must be simple and include only clearly observable
behaviors. In the case of this research, the observed activities were not video-recorded, making
intra-observer reliability impossible to test. However, the researched tetgr-observer
reliability by recruitingaresearch assistant to engage in observation with the researcher at the
same time and comparing the results of their observations (i.e., the reliability with which they
traced the same usersO routes on the floor plans), discussed in Section 3.4.2.

One solution to errors during observational recordrtg set limited times for
observation to minimize stress on memory load and so the researcher remains alert (Weick,
1968). Other solutions include being precise with categories to lessen problems of ambiguity,
minimizing subjective assignment of behaviors to categories, and increasing simplicity for the
observer. Also, training can help reduce errors by familiarizing the observer with the system
(Jones, 1996; Weick, 1968). For these reasons, the resessdbsigned to limit the times of
observation to ten-minute periods, clearly defined the notation system, and edgtogining
period and preeg of the recording instrument and observational method, as well as the
aforementioned inter-observer reliability testing. This aldthe observer(s) to become
familiar with the notation system and recording instrument, as well as allowing inter-observer
testing of the reliability of observational recordings.

One reliability issue that the observation and interview methods have in common is the
reliability of coding. For the unobtrusive observation, the question relates to the reliability with
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which route identifiers were assigned to the observed routes, and for the interviews, the question
relates to the reliability with which conceptual codese assigned to the interview transcripts

during content analysis. Assignment of a route identifier to a traced route or concept to portions
of an interview transcript can be subjective. The pilot study and additional practice periods
provided the researcher with adequate time to become familiar with the route coding scheme, but
the conceptual content analysis of interview transcripts deseltgratively and required

additional practice in coding. To further ensure reliability of route and concept coding, both

intra- and inter-coder testing occurred to assess the degree to which the researcleeltlassign
sameroute identifiers to the same traced routes and the same concepts to the same portions of
interview transcripts at different times, as well as the degree to which the researcher and research
assistant assigualthe same route identifiers to the same traced routes and the same concepts to
the same portions of interview transcripts (the procedures and results for all intra- and inter-coder

and inter-observer reliability testing are described above).

3.7 Limitations of the Research

A case study is intended to gather exploratory and/or explanatory data about one
particular situation in one moment in time; the goal is not generalizability, but instead the
understanding of a particular situation (Yin, 1984). The overarching purpose of this research is
to explore user wayfinding behavior in a medium-sized public library facility. Conducting the
observation and interviews in this facility, observing users of the facility, and recruiting
interviewees who are users of the Library strengthen the confidence that the results of the
triangulated data provide an accurate picture of user wayfinding in the Library.

The limitations of complete observation with regard to validity and reliability have been
enumerated above. To recap, external validity of the research rests on the sampling strategy and
this research empleyg random sampling of time periods because a sampling frame could not be
drawn from the unknown population of public library users. Internal validity would be a major
limitation of strictly observational research, and is the reason this dissertatiorebiavwlti-
method research design that also emgtbgiterviews with users of the Library as well as an
expert review with staff of the Library amdibrary wayfinding and signage expert. Another
limitation of the observation is that the researcher could not possibly know any of the myriad
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situational variables that might haatfectedthe users being observed. For example, the
researcher could not know if the users esdéne Library in a good or bad moadere distracted

by issues in their personal lives, etc. The user interwesies intended to check the validity of

the results of the unobtrusive observation, as well as provide insights into the situational factors
that might impact user wayfinding. Also, the expert review provided a check of the face validity
of overall research results (i.e., document review, unobtrusive observation, and intensive
interviews).

A major concern regarding reliability rests on the limitations and bias of the human as
observational instrument (es, 1975). The human must be trained first, but even still the human
can never deliver raw data, only interpreted data. The key here is to be trained, practiced,
careful, and as honest as possible in recording and reporting observations. Systematic
observation is intensive in nature and can be facilitated through use of a pre-arranged recording
system (e.g., using area maps and a notation system as described above) and sampling of times,
both of which the researcher empdolfor this study. Also, the researcher engaged in a practice
observation period (in addition to having the practice from the pilot study), anedtheinter-
observer tester, the bilingual interview assistant, and interview and observation inter-coder tester
to ensure maximum reliability.

As noted above, a limitation of the interviews is that volunteer interviewees might have
stronger opinions than Library users who would not self-select to participate in the interviews.
This could mean either that they really love or hate the LibraryOs wayfinding system and have the
extra inducement to share their strong feelings with the researcher, and by extension the Library.
In addition, the researcher could not verify the truth of intervieweesO statements and traced
routes, which could have éeinfluenced by outright lying or faulty memories. Instead, the
research must take this data at face value, keep the limitations in mind while analyzing the data,
and report the limitations along with findisig

Combining multiple methods can help minimize the limitations of each method
(Creswell, 2002). For example, the observation might hagellmited by the inability to glean
any of the usersO thoughts regarding wayfinding in the Library and the inability for the researcher
to know why users navigate along the paths that she observed during the unobtrusive
observation. The reasons interviewees idigtéis guiding their decisions to navigate the
Library entrance area along certain paths might strengthen the importance of identification of the
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most popular routes. Also, the quantitative assessment of which segments were most popular
from the entrance to the Library that resdifrom the unobtrusive observation might offset the
limitation of the interviews that participants might not haveriieuthful about the methods they
employedto wayfind in the Library.

The focus of this case study reseas@s on one library in one place at one time. The
results could not be and were not generalized beyond that focus. There is potential for
replicating the research at other libraries and information organizations (e.g., museums or
bookstores) in other geographic settings to attempt to develop the transferability of the results,
but thatwas not the focus of the dissertation and would require follow-up research. In addition
to the lack of generalizability, research participants édiihe results. Participation in the study
was of a voluntary nature andwtas possible that only people with stronger opinions or with
positive opinions might have chosen to participate. Also, people only shared the opinions they
chose during the interviews and might haverbantruthful in their responses to the

interviewersO questions.

3.8 Ethical Considerations

Any social researcher must consider the ethics of conducting research. Major issues for
social research include voluntary participation, not harming participants, maintaining anonymity
and confidentiality, and use of deception (Babbie, 2004). All of these are issues for this multi-
method case study utilizing document review, unobtrusive observation, user interviews, and
expert review. Observational researchers and interviewers should strive not to harm participants
and to maintain anonymity as much as possible, but unobtrusively observing research subjects
brings up particular questions regarding the idea of voluntary participation and use of deception.
These issues are discussed here and in the researcherOs application to the Florida State Universit
Institutional Review Board, whose review and permisgiasobtained prior to beginning any
data collection.

Overt observation is less ethically problematic than covert observation because the
researcher is not deceiving anyone with his presence, but there are possible reactive effects since
the researcherOs announcement of his role as a research observer is more likely to alter the social
situation being observed (Schutt, 2006). Due to these reactive effects and because openly
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acknowledging that researaras occurring would not have brought extra validation or reliability

to this research, the observers operated unobtrusively. This led to a major concern of the ethics
of observing people without their knowledge (Jones, 1996). Howevewdbhisutweighed by

the possible harm to the research that could have come from the subjects knowingehey

being observed. For example, awareness of being observed might have caused reactive effects
such as evaluation apprehension, exhibition of socially desirable behaviors, and effect of the
attention-feedback-regulation cycle.

Jones (1996) explains that observing people without their knowledge is accépiable
behaviors are public, if specific people are not identified, and if there is no possible harm that
may come to subjects from being observed. Bernard (1994) agrees that if the observation occurs
in public places, the behaviors observed are relatively innocuous (e.g., not sexual acts), and the
researcher does not audio-record, video-record, or observe participants through other than natural
means (i.e., not through binoculars, telescopes, or the like), that casual observation is ethically
sound. Casual observation means observation of behaviors that occur during the course of
regular daily activities in an open, public area that do not involve active deception in which the
researcher cons the subjects into thinking one thing to behave a certain way.

This research focused on public behaviors (i.e., user behaviors in a public library), the
observers did not record any identifying characteristics of the research subjects so anonymity
wasmaintained, and thekgas no foreseeable harm that could have come to the observed
subjects. Users of public libraries, as with other public spaces in the U.S., have no legal
expectation of privacy. Anyone may observe their actions at any time. Although the subjects
did not know theyvere participating in the research and they could not give informed consent to
participate, the research did not violate ethical principles, the observers did not electronically
record the observed subjects, and all procedures were approved by the Florida State University
Institutional Review Board.

Four major ethical issues in qualitative research are voluntary participation, subject well-
being, identity disclosure, and confidentiality (Schutt, 2006). In the case of interviewing, subject
well-being is strongly linked to both identity disclosure and confidentiality. At the beginning of
each interview session, all participants were reminded that their participasastrictly
voluntary. All interviewees were recruited on a voluntary basis so the nature of their

participationwas not overly problematic. Participating in the intervievas not likely to cause
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psychological, emotional, or physical harm to any participant. All participants were assured that
confidentiality would be maintained, and after transcripti@ascompleted the information about
which interviewee said whatasdeleted so that all personally identifying informatveas
completely expunged from the transcripts and coded data. The participants were assured that the
audio recordings of the interview sessions would remain in the possession of the researcher until
they would be destroyed and would not be distributed in any way at any time.

Also, itwas unlikely that harm will befall subjects of this research. Because the
observers did not know the subjectsO identities, did not videotape or otherwise mechanically
record their behavior, and did not take note of anything other than how they navigated (i.e., not
noting illegal or other questionable behaviors), none of their actions could reviedmed back
to them, so even if illegal or immoral behaviors were observed, they would not leswve be
identified with a specific person. In addition, themsno intervention or testing of subjectsO
knowledge or abilities and therefore, no chance they would feel pressured to perform tasks to a
certain level or feel theyere not completing tasks accurately. Also, during all phases of this
research, the researcher and her assistant madthencode of ethics for social science
research. Participants were treated with respect, participant confidemedityaintained,
potential harms were limited, and the probability of experiencing harms and benefits from the
researclwasdistributed equally among participants.

3.9 Summary of the Method

This chapter described the multi-method case study approach (see Figure 3.1), consisting
of document review, unobtrusive observation, intensive interviews, and an expert review. The
description of the method included an overview of the research design, details of the data
collection instruments and procedures by method, data analysis techniques, and discussion of
data quality and ethical issues. The researcher selected the case study approach because it
alloweddetailed investigation of one setting. This approsat useful for meeting the purpose
of the research B exploration of user wayfinding behavior in one specific public library.
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CHAPTER 4

PORTRAIT OF A LIBRARY.
SPATIAL LAYOUT AND WAYFINDING TOOLS

4.1 Description of the Research Site

From the entrance to the Library, a user can see the circulation desk, the nonfiction
stacks, and the mezzanine-style second floor. The nonfiction stacks inhibit visual access to the
childrenOs room, reference desk, and three computer labs in the southeast corner of the first floor.
Also, despite the open style, which allows visual access to the second floor from the entrance,
the user cannot tell which materials are housed upstairs.

Despite these impediments to user wayfinding abilities, the Library does not provide new
users with tours of the facility. Nor do they hand floor plans to new users with the circulation
policy flyer. There is a poster-size version of the floor plan on the bulletin board near the
entrance. Each area of the library has a sign in the area, such as OChildrenOs,0 OEspa-ol,0 OA
& Video,O etc. (see for example, Figure 4.1). However, there are no signs explaining how to get
from one area to another. Book stacks in all areas have end panel signage providing the range of
Dewey Decimal Classification (DDC) numbers housed in that range (Figure 4.2). Since the pilot
study was completed, the library has installed hanging signs within the nonfiction stacks that
contain textual descriptions explaining what these DDC numbers represent, such as OHistoryO in
the 900s (Figure 4.3), signage that Mallery and DeVore suggest facilitates usersO abilities to

locate library materials (1982).
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Figure 41: Example of an area sign

Figure 42: Example of a DewelpecimalClassification sign on the end of a nonfiction book stack

Figure 43: Example of a subject sign hanging in the nonficBtacks
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Aside from comment/suggestion forms, the Librargsimt solicit user feedback.
Without actively soliciting user feedback, the Library is unlikely ever to know how its users feel
about library services and facilities. For example, Library staff may suppose that users have
difficulty navigating through the Library, but the Library actually does not know how users
navigate the facility, why they navigate they way they do, or how they might prefer to be able to
navigate the facility.

4.2 Document Review of the LibraryOs Wayfinding Tools

The document review identified all wayfinding tools within the Library, including (1)
people, (2) architecture, and (3) signage. For the purposes of this review, signagel sighsl
maps, and floor plans. People, especially library staff, also were included as Owayfinding tools,O
but people were nearly impossible to code using content analysis, so they are discussed
separately. The same is true of the LibraryOs architecture; although the architecture provided a
valuable wayfinding tool, ivasnot one that could be coded easily. Therefore, itialso
discussed separately from the signage. The researcher conducted an inventory of all signs, maps,
and floor plans at the Library (both inside and outside the building) during all three sample
weeks (Summer and Fall 2010 and Spring 2011). The number of signs, maps, and floor plans
varied each time; the researcher observed 1411 signs, maps, and floor plans in Summer 2010,
1332 in Fall 2010, and 1356 in Spring 2011. This section first reviews the people adhasact
wayfinding tools in the Library, then discusses the LibraryOs architecture and its value as a

wayfinding tool, and finally details the review of all Library signage.

4.2.1 People as Wayfinding Tools

Library staff, whether professional librarians or paraprofessionals, aledfieryfinding
assistance to users on an as needed basis. The three locations where staff most frequently were
asked for wayfinding assistance (as well as other library information and general information)
were the circulation desk, reference desk, and childrenOs reference desk. Usually 3-4 staff were
at the circulation desk, 2-3 at the reference desk, and 1-2 at the childrenOs reference desk at any

given time.
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When wayfinding assistaneeasrequested, staff provided it by (1) pointing to usersO
desired locations, (2) providing oral directions to usersO desired locations, or (3) physically
accompanying users to their desired locations. All three methods were employed by most of the
staff, depending on the question(s) asked, staffsO knowledge of the usersO familiarity with the
Library, and whether other users were waiting for assistance at the same time. Library staff were
available as wayfinding tools during all three sample weeks (Summer and Fall 2010 and Spring
2011).

4.2.2 Architecture as a Wayfinding Tool

Like people, architectuneasdifficult to code using content analysis, and so it is
discussed separately from the signs, maps, and floor plans. The Library esgriaypen
design that made most of the Library visible to the naked eye from any given point in the
Library. Thiswas largely due to the second floor mezzanine that gave the Library an open, airy
feeling and allowd users on the first floor to have a fairly clear view of the second floor and
vice versa (for example, see the view of the second floor from the East Entrance in Figure 4.4).

Figure 44: View from the east entrance of thébkary
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There are some exceptions to this, notably areas under the mezzanine did not afford
visual access to the areas directly above them, such as when a person would stand in the
reference computer lab, he could not view the center or east portions of the second floor, but he
could view the west portion of the second floor. Also as an example, if a person stood on the
west portion of the second floor, he could not see the childrenOs room beneath him, but he could
view the rest of the first floor and all of the second floor. From the entrance, a user would have
unrestricted visual access to the entire second floor and most of the first floor, although the
reference desk would be blocked from view by the non-fiction stacks (also depicted in Figure
4.4), and the childrenOs room, computer lab, and reference computer lab would be visible
depending upon oneOs location at the entrance (e.g., from the east entrance, one could not see th
childrenOs room because it would be blocked from view by the non-fiction stacks, but the

children®s room would be visible from the west entrance).

4.2.3 Signage as a Wayfinding Tool

To obtain the most complete picture possible of the signage in the Library, the researcher
conducted a thorough document review of all signage three times, once per observation period.
Overall, the researcher identified 1411 signs in July 2010, 1332 in September 2010, and 1356 in
April 2011. The average number of sigmas1366.3. This number, the average number of all
signs identified in the Library over the three observation weedksthe base number used for all
percentage calculations below.

The researcher coded signs, maps, and floor plans according to three main categories of
signage: directional, regulatory, and informational. Directional signs included all signs, maps,
and floor plans that had arrows, maps, or inclusion of directional text such as Ohere,O Oaqu’,0 an
Oexit.0 Regulatory signs included all signsabag not directional and pertaid to regulations,
either library policies or otherwise, such as fire- and emergency-related signs; any regulatory-
style signs that met the criteria of directional sigrase classified as directional signs regardless
of the regulatory nature of the sign. This classificatiaa because directiomas considered
more important with regard to wayfinding than regulation. Informational signs included all signs
thatwere neither directional nor regulatory.

The number of directional signs ranged from 165 (April) to 180 (July). The average
number of directional signs identified over the three observation periods was 173.7, or 12.7% of
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the average total of all signs. The number of regulatory signs ranged from 159 (April) to 161
(September), the smallest range in the number of signs among the three sign types. The average
number of regulatory signs was 160, or 11.7% of the average total of all signs. Informational
signs comprised the bulk of all signage in the Library, ranging from 995 (September) to 1071
(July), the widest range in the number of signs among the three sign types. The average number
of informatioral signs was 1032.7, or 75.6% of the average total of all signs.

The researcher also classified signs by their location, including floor number (1 or 2),
area (such as NFIC for non-fiction), and specific location using stack, table, and other specific
numbers, and by their language, either E for English, S for Spanish, or B for Bilingual. Specific
locations for table, stack, and other numbers were assigned using a map designed for the
document review. This classification was done primarily to ensure a systematic review of all
signage during each of the three observation weeks.

The researcher also noted specific issues with signs, such as damaged signs, out-of-date
signs, signs in the incorrect language for their purpose, etc. However, very few of these issues
exisedin the Library. The most frequently occurring issues were damage to signs, such as
peeling =41, 3% of average total signs; an example is depicted in Figure 4.5), obstructed view
of signs (n=161.2% of average total signs), and inappropriate choice of language on signs, such
as a sign written in English that indicated materials in Spanis3ily 2.3% of average total
signs). Other issues occurring in less than 1% of signs included lack of a clear purpose to the
sign (=1; 0.1%), inappropriate sign locatiam=(1; 0.8%), lack of currency€6; 0.4%),
damaged sign holders<5; 0.4%), time sensitive signs that appeared when they were no longer
appropriater=6; 0.4%), signs that provided incorrect directions to locate materias(ard,;

0.1%), misspelled signs£4; 0.3%), or signs with poor legibility (i.e., difficult to read¥b;
0.4%).

107



Figure 45: Example of a damaged sign (peeling)

4.3 Summary of the LibraryOs Spatial Layout and Wayfinding Tools

Sign qualitywas not a major problem with the signage system in the Library. However,
the sheer volume of signage could be problematic. At any given time, the Library had
approximately 1300-1400 signs, which seeliike a large number given the size of the facility
to the library wayfinding and signage expert. As discussed later (See Chapter 6), interviewees
indicated that therevere too many signs in the Library, causing the signs to become Owhite
noiseO that users ignored while wayfinding in the facility. Directional and regulatoryvsigns
underrepresented among the signage in the Library, comprising slightly less than one-quarter of
all signs in the Library. Directional signs, which provided direction, thereby assisting orientation
and navigation, might be more important to easing wayfinding than informational signs, which
comprised over three-quarters of all signs in the Library. Also, many informational signs
overlapped each other; for example, in the non-fiction stacks,wseeemany instances of
multiple signs indicating the same subject term, as wé&IXS signs.
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CHAPTER 5

OBSERVATIONS FROM THE FIELD:
LIBRARY USERSO WAYFINDING BEHAVIOR IN TH
ENTRY AREA

5.1 Overview

This chapter addresses the first two research questions guiding this study:
RQ1. To what degree is user wayfinding behavior in the entry area of a medium-sized
public library facility consistent over time (i.e., from spring to summer to fall)?
RQ2. How do Library users navigate beyond the main entrance, specifically, what routes do
users of this library facility travel from the entrance and through the entry area?
In order to address these questions, this chapter reviews the data gathered via unobtrusive
observation of Library usersO wayfinding behavior in the entry area of the Library (previously
defined as the visible portion of the first floor).

Of the cases observed over the three sample weeks, 57.2% were ferh@&8 and
42.8% maler{=122), representing a fairly even split across the two genders. Approximately
one-fourth of cases navigated the Library entry area with childrefil( 24.9%), and even fewer
navigated with other adulte£27; 9.5%); it should be noted that a few case8;(2.7%)
navigated with both children and other adults. This means the majority of obsasesd
navigated the Library entry area alone.

Observation focused primarily on usersO routes, including all nodes (i.e., stops) within the
routes and the segments connecting the nodes. Analysis looked at nodes and segments rather
than complete routes. A node is a stop point along a userOs route, and for this research, nodes
were defined as OlocationsONreferring to furniture, rooms, or other specific locationsNand
OinterstitialsONreferring to stop points along the LibraryOs walkways (see Figure 5.1 for
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examples of locations and interstitials). A segment was a portion of a route that connected one

stop point (node) to a second stop point (node).

Figure 5.1: Examples of OlocationO and Ointef3titiadles.

However, considering that this research also investigates PassiniOs Conceptual
Framework of Wayfinding (1981), the researcher also noted all observed wayfinding behaviors,
such as looking at signs or asking for directions (note that when an observed wayfinder
approached a staff member and the interaction included the staff member pointing toward
another area of the Library, this was assumed to be an instance of the wayfinder asking for
directions). The researcher observed users engaging in 11 distinct wayfinding behaviors as they
navigated the Library entry area. These behawiers classified as follows:

Followed or joined another person (Follow/Join),

#

Gave directions to another person (Gave Dirctns),
Got directions from another person, either staff or another Library user (Got Dirctns),
Looked around (Lkd Around),

K K
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Looked at a sign (Lkd Sign),

¥ Lost or wandering, determined by irregular, weaving, and winding routes as depicted in
Figure 5.2 (Lost/Wander),

¥ MadeaU-turn (U-Turn),

¥ Staff accompanied for a portion of the wayfinderOs route (Staff Accomp),

¥ Waited for another person (Wait),

¥ Weaved around or avoided an obstacle (Weave/Avoid), and

¥ Weaved for no apparent reason (i.e., no obstacle identified) (Weave NoObstacle).

For purposes of this chapter, usersO observed wayfinding behaviors are discussed below in the
contexts of both RQ1 and RQ2. These observed behaviors also are discussed in the following
chapter (Chapter 6) as to the degree to which these observed behaviors complement (or not) the
behaviors identified by interviewees.
Several terms are used throughout this chapter that need to be defined:
¥ Route: This term refers to the complete path a user takes from the entry door to his final
stopping point, which may be the exit door,
¥ Segment: This term refers to a portion of a route that connects one stop point (node) to a
second stop point (node), and
¥ Node: This term refers to a stop point along a userOs route.
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Figure 52: Examples of cases classified as lost or wandering

5.2 Consistency of User Wayfinding Behavior over Time (RQ1)

In order to address the question of whether user wayfinding behavior in the Library is
consistent over time, this section focuses on observed frequencies of different segments in the
Library during each of the three sample weeks (July, September, and April) and in total. Since
528 segments were observed in the Library during the three sample weeks, it is not possible to
analyzeeverysegment that was observed. Rather, analysis focuses on those segments observed

with some frequency (i.e., greater than one occurrence).

5.2.1 Segment Frequencies Overall and by Month

Of the 528 segments observed during this research, 85 were observed more than once
during the three observation periods (16.1%). Of these, three were observed greater than 15
times, one was observed 11-15 times, 10 were observed 6-10 times, 16 were observed 4-5 times,
16 were observed three times, and 39 were observed twice (See Table 5.1). Frequencies of

observing the same segments multiple times decrease substantially when looking at only one
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observation week, rather than all three in total; notably, no segments were observed more than 15
times in July, September, or April, and only one segment was observed 11-15 times during each
of the three observation weeks. The majority of segments observed multiple times were

observed 2-3 times each: 39 segments were observed twice in total, 18 in July, 20 in September,
and 9 in April; and 16 segments were observed three times in total, 4 times in July, 6 times in
September, and 10 times in April.

Table 51: Segments observed more than once

—
o
—~
=

Group July Total September Total April Total

Freq >15

Freq 15

Freq 14

Freq 13

Freq 12

Freq 11

Freq 10

Freq 9

Freq 8

Freq 7

Freq 6

DN FPINOIO|O|k,|IO|W

Freq 5

Freq 4 10

Freq 3 16

bl elleoll Jlellelleollell Jlellellelle]
SISl il llellellellell Jlellellelle]
[N el llellellellell Jlelle]le]

Freq 2 39 8 0

Total Segments
Freq >1 85 27 35

N
@)

The most frequently observed segments overall (i.e., the three segments observed greater
than 15 times) were segments 3, 4, and 24, which caudtbet east door to the circulation line
(segment 3) and the circulation line to circulation station 1 (segment 4) and circulation station 2
(segment 24). Segments 3, 4, and 24 also were the first-, second-, and third-most-frequently-
observed segments in July, respectively (note that segment 24 was one of three segments tied for
third-most-frequently observed); segments 3, 4, and 24 were first-, third-, and fourth-most-
frequently observed in September, respectively; and segments 3, 4, and 24 were first-, third-, and
second-most-frequently observed in April (See Table 5.2 for frequencies of each of these
segments by month). In fact, segments 3 awdré the only two segments observed five or
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more times during each of the three observation periods: segment 3 was observed 12 times in
July, 12 times in September, and 13 times in April; and segment 4 was observed seven times in
July, six times in September, and six times in April. Segment 24 was observed five or more
times in Septemben€5) and April =8), but only four times in July.

Table 52: Frequencies of Segments 3, 4, and 24 in total and by month

Segment Total July Total September Total April Total
Segment 3 37 12 12 13
Segment 4 19 7 6 6
Segment 24 17 4 5 8

Beyond these three segments, thedendt appear to be a discernible pattern with regard
to other segments that were observed five or more times in an observation week. The only other
two segments observed five or more times in any of the observation weeks were segment 14 and
segment 211, which connected the circulation line and circulation station 2 and the east entrance
and circulation station 1, respectively. Segment 14 was observed 7 times in September, but only
four times in July and three times in April. Segment 211 was observed five times in April, but
only once in July and four times in September.

With regard to the remaining segments observed more than once (i.e., those observed 2-4
times) during a given observation week, some of these segments were observed with similar
frequency across multiple observation weeks and others were not. Of the 25 segments observed
2-4 times in July, 14 (56.0%) were not observed more than once during either of the other two
observation weeks. Of the 31 segments observed 2-4 times in September, 15 (48.4%) were not
observed more than once during either of the other two observation weeks. And, of the 22
segments observed 2-4 times in April, 13 (59.1%) were not observed more than once during
either of the other two observation weeks.

Overall, these data indicated that for each of the three observation weeks, approximately
half of the segments observed 2-4 times during that week were observed with similar frequency
during either of the other two weeks. As with the nttdeede connections discussed in Section
5.3.4 below, these data seshto show some consistency of Library user wayfinding behavior

over time, but only for about half of the observed Library users.
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5.2.2 Segment Frequencies by Day of the &k

Within an observation week, little pattern egbwith regard to segment frequencies by
day of the week. Of the 27 segments observed more than once during July, only two were
observed five or more times, allowing true comparison across the five days of the LibraryOs
operating week: segments 3 and 4. These two segments were observed with general regularity
when comparing frequency by day of the week, that is, except for segment 4 not being observed
on Thursday, the two segments were observed on each day of the LibraryOs operating week (See
Table 5.3). A similar pattenwas visible when looking at the four segments observed five or
more times in September (Table 5.4); both segments 3 and 14 were observed on each day of the
LibraryOs operating week, segment 4 was observed on three of the days, and segment 24 was
observed on four of the days. Thias also true of segments observed five or more times in
April (n=4): segments 3 and 211 each were observed on all five of the LibraryOs operating days,
and segments 4 and 24 each were observed on four of the operating days.

However, theravas no real consistency of the exact frequency with which these
segments were observed on each day across an observation weelastiere consistency
with which these segments were observed on the same day of different observation weeks (i.e.,
July Monday vs. September Monday vs. April Monday). For example, segment 3 was observed
most frequently on Monday in Julg<5), but most frequently on Saturday in Septembed)
and April (=7) (See Tables 5.3-5.5). In fact, while segment 3 was observed most frequently on
Saturday in both September and April, Saturday was tied with Thursday as the day with the least
frequent observation of this segment in July.

No real pattern of consistency for a given segment on a givenakgpparent across the
three observation weeks. As with the other data regarding segment frequencies aod node-
node connections, this finding indicated that, while there might have been some consistency with
which segments were observed frequently, there was no real predictability of which segments

would be observed most frequently on a given day.

Table 53: Segments observed five or more times in July
Segment  Monday Tuesday  Wednesday Thursday Saturday Total
3 5 3 2 1 1 12
4 2 2 2 0 1 I
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Table 54: Segments observed five or more times in September

Segment  Monday Tuesday  Wednesday Thursday Saturday Total

3 2 2 1 3 4 12
4 0 2 0 2 2 6
14 1 3 1 1 1 7
24 0 1 1 1 2 5

Table 5.5 Segments observed five or more times in April

Segment Monday Tuesday  Wednesday Thursday Saturday Total

3 1 3 1 1 7 13
4 1 1 0 1 3 6
24 1 1 2 0 4 8
211 1 1 1 1 1 5

5.2.3 Observed Wayfinding Behaviors over Time

As discussed above, the researcher observed cases engaging in a variety of wayfinding
behaviors as they navigated the Library entry area. See Table 5.6 for frequencies with which
each of these behaviors were observed during each of the three sample weeks and in total.
Overall, these behaviors were observed infrequently, with each behavior observed in less than
20% of cases (note that columns do not add to 100% because not all observed cases were noted

to engage in a wayfinding behavior and some cases engaged in more than on wayfidning

behavior).

Table5.6. Frequency of wayfinding behaviors by month and in total
Wayfinding Behavior July September April Total

n % n % n % n %

Follow/Join 2 2.1 8 8.4 10 10.5 20 7.0
Gave Dirctns 0 0.0 1 1.1 1 1.1 2 0.7
Got Dirctns 9 9.5 3 3.2 4 4.2 16 5.6
Lkd Around 16 16.8 12 12.6 12 12.6 40 14.0
Lkd Sign 1 1.1 1 1.1 2 2.1 4 1.4
Lost/Wander 3 3.2 0 0.0 1 1.1 4 1.4
U-Turn 6 6.3 5 5.3 5 5.3 16 5.6
Staff Accomp 2 2.1 3 3.2 2 2.1 7 2.5
Wait 2 2.1 2 2.1 6 6.3 10 3.5
Weave/Avoid 1 1.1 3 3.2 1 1.1 5 1.8
Weave NoObstacle 1 1.1 0 0.0 2 2.1 3 1.1
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Looking aroundvas the wayfinding behavior that was observed most frequently during
this researchnE40; 14.0%). The second most frequently observed behaasofollowing or
joining another persom£20; 7.0%). At the other end of the spectrum, the least frequently
observed wayfinding behaviongere giving directions to another persa2; 0.7%) and
weaving despite there being no obstank3( 1.1%).

Given the relative infrequency with which each of the wayfinding behaviors were
observed, minimal meaningful analysiss possible that compared frequency of wayfinding
behaviors over time (either by month or day of the week). Such anabssigossible only for
the behaviors observed with any frequency (greater than 10 times in total), that is Follow/Join,
Got Dirctns, Lkd Around, U-Turn, and Wait. Overall, each of these behaviors extsbine
variation over time, but in some cases that variatias1 by month, in others by day of the week,
and in others by both month and day of the week.

The data shoed variation in the frequency of wayfinders that followed or joined another
person when looking at time variables (by month and by day of the week), buéshsore true
when comparing months than days of the week. When comparing across months, more people
were observed following or joining another person in Septemis&) @nd April (=10) than in
July (h=2). There did not seem to be much (if any) variation across days of the week, with this
behavior observed fairly evenly across the days of the week (MonmdayTuesdayn=5;
Wednesdayn=4; Thursdayn=4, and Saturday=4).

The data shoed some variation in the frequency of wayfinders that got directions when
looking at time variables. Compalacross months, more people were observed getting
directions in Julyr§=9) than in April (=4) and Septemben£3) combined. There also seetn
to be some variation across days of the week, with this behavior observed more on Monday,
Tuesday, and Wednesday=4, n=5, andn=4, respectively) than Thursday=2) and Saturday
(n=1).

The data shoed some variation in the frequency of wayfinders who looked around when
looking at time variables. Regarding comparing across months, slightly more people were
observed looking around in Julg=16) than in April (=12) or Septemben£12). There also
seenedto be some variation across days of the week, with this behavior observed more on
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Monday ©=13) and Thursdayng9) than on Tuesday£6), WednesdaynE7) and Saturday
(n=5).

The data shoed some variation in the frequency of wayfinders malatgsturn when
looking at time variables, but thigas true primarily when comparing across days of the week.
Compaedacross months, wayfinders were observed making U-turns fairly evenly across the
three monthsr=6 in July andh=5 in both September and April). There did, however, seem to
be variation across days of the week, with this behavior observed more frequently on Tuesday
(n=7) than any other day of the week (Monday4; Wednesdayn=1; Thursdayn=3; and
Saturdayn=1).

The data shoed variation in the frequency of wayfinders that waited for another person
when looking at time variables. Compdacross months, more people were observed waiting
for another person in AprihE6) than in Julyrf=2) and April 6=2) combined. There also
seenedto be some variation across days of the week but with little fluctuation (from 1-3 cases
per day), with this behavior observed more on Wednesd8) @and Saturdayn€3) than on
Monday ©=1), Tuesdayr=2), and ThursdaynEl).

5.3 How Library Users Navigate Beyond the Main Entrance (RQ2)

Originally, the researcher anticipated analyzing this data according to three units of
analysis: the complete route taken by each observed user, nodes within the routes, and segments
within the routes. This plan was based on the findings from the pilot study (Mandel, 2010),
during which the entry area was defined as a much smaller area of the Library. Because the
researcher was able to observe considerably more of each usersO route during this study,
analyzing complete routes in comparison to one another became impossible. Where certain
routes were observed with frequency during the pilot study, those OroutesO often became the first
or first and second segments of usersO routes during this study. In looking at usersO complete
routes from this study, it became apparent to the researcher that no meaningful analysis could be
done to compare one usersO route to another or to identify frequently occurring routes. However,
the researcher did analyze all complete routes together to determine high-traffic areas of the
Library, as well as analyzing the routes of users who were observed to engage in specific

wayfinding behaviors.
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Of the 285 cases observed during this research, the largest group of wayfinders navigated
the entry area making only one stop91; 31.9%). The smallest group made 10 stops while
navigating the entry area<1; 0.4%). Table 5.7 depicts the frequency and percentage of cases
by the number of stops during their routes. The table shows that as the number of stops
increased, the frequency with which wayfinders made that number of stops during their routes
decreased. This indicated that Library usersddia navigate the entry area making fewer
stops, with the majority making five or fewer stopsZ53; 88.8%) and only about 11% of cases
making 6-10 stopaE32; 11.2%).

Table5.7: Frequency of cases by number of stops along their rbytesonth and in total

Number of stops July September April Total
n % n % n % n %

1 32 33.7 31 326 28 29.5 91 31.9
2 15 15.8 19 20.0 27 28.4 61 21.4
3 13 13.7 20 211 20 21.1 53 18.6
4 14 14.7 7 7.4 7 7.4 28 9.8
5 10 10.5 6 6.3 4 4.2 20 7.0
6 6 6.3 7 7.4 4 4.2 17 6.0
7 4 4.2 2 2.1 3 3.2 9 3.2
8 0 0.0 1 1.1 2 2.1 3 1.1
9 1 1.1 1 1.1 0 0.0 2 0.7
10 0 0.0 1 1.1 0 0.0 1 0.4

This pattern held across the three months, with five or fewer stops at 88.4% of all cases in
July, 87.4% in September, and 90.1% in April, as well as 6-10 stops as 11.6% of cases in July,
12.6% in September, and 9.5% in April. It also was true across the five days of the week, with
considerably more cases in the 1-5 stop range on Monday (89.5% of all Monday cases), Tuesday
(91.2%), Wednesday (91.2%), Thursday (86.0%), and Saturday (86.0%) than cases in the 6-10
range on Monday (10.5%), Tuesday (8.8%), Wednesday (8.8%), Thursday (14.0%), and
Saturday (14.0%).

Gender d not seem to be much of a factor with regard to the number of stops along
wayfindersO routes. For both men and women, Wasra close to 90/10 split between
wayfinders navigating routes with 1-5 stops (90.2% of men and 87.8% of women) vs. 6-10 stops
(9.8% of men and 11.7% of women). Whether or not wayfinders navigated with or without
children or with or without another adulddseem to show variation in the number of stops along
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the wayfindersO routes with users navigating with another person(s) more likely to have made 6-
10 stops. While 91.1% of wayfinders who navigated without children and 89.2% of wayfinders
who navigated without another adult negotiated routes with 1-5 stops, only 8.9% of wayfinders
who navigated with children and 10.8% of wayfinders who navigated with another adult
negotiated 1-5-stop routes.

5.3.1 High Traffic Areas of the Library

By looking at all segments taken by all observed users, the researcheieidaigl-
traffic areas of the library. Such analysias critical to answering the question of how users
navigated in the entry area of the facility as this provided an overarching view of the segments
by which the majority of users navigated the entry area. Figure 5.3 depicts all segments
observed during the unobtrusive observation plotted on one map. All segveentepicted
using the same line width so darker black areas indicate high-traffic areas of the Library entry
area.

Mapping all segments together indicated that the four highest-traffic pathways (circled in
red in Figure 5.3)vere the area between the circulation line and the tables south of the nonfiction
stacks, the area between the circulation line and the circulation desk, and the two main aisles
(east and west). Another fairly high-traffic aveas the walkway between the west main aisle
and the entry area to the auditorium, restrooms, and water fountain. Thexeralseveral
high-traffic intersections (circled in blue in Figure 5.2): (1) the area between the east end of the
circulation desk, circulation line, and information kiosk, (2) the area between the west end of the
circulation desk, circulation line, and periodicals shelves, (3) the area between the easteend of th
Friends bookshelf and the nonfiction stacks, and (4) the area between the east end of the
reference desk and bottom of the east stairs. Intersections 1 and 2 also were noted to be high-
traffic areas during the pilot study (Mandel, 2010).
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Figure 53: All segments taken during the unobtrusive observation

5.3.2 Relationship of Observed Wayfinding Behaviors and Other Variables

As noted previously, the relative infrequency with which each of the wayfinding
behaviorsvasobserved limigéd meaningful analysis that compared frequency of wayfinding
behaviors and other variables, such as gender, month, day of week, etc. Suchveamslysis
possible only for the behaviors observed with any frequency (greater than 10 times in total):
Follow/Join, Got Dirctns, Lkd Around, U-Turn, and Wait.

Women appe&d almost twice as likely to follow or join another person than men (8.6%
of female cases were observed following or joining another person vs. 4.9% of male cases).
There also appeedto be variation of Follow/Join depending on whether wayfinders navigated
the Library with children or without children, and wayfinders navigating with children (12.7% of

cases) seem more than twice as likely to follow or join another person than wayfinders
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navigating without children (5.8% of cases without children). Thereesttnioe similar

variation of following or joining another person depending on whether wayfinders navigated the
Library with or without another adult, again with wayfinders who navigated with another person
(in this case an adult) seeming to be more than twice as likely to engage in this wayfinding
behavior (18.5% of cases) than wayfinders who navigated without another adult (5.8% of cases).
The greater frequency of following or joining among wayfinders navigating with children or
another adult might have &erelated to the fact that the wayfinderere not navigating alone;

that is, they simply might have éefollowing their co-wayfinders. But, this behavior also

included joining another person, a behavior that might not haamitleerently related to

whether a wayfinder navigated alone or with other people.

Women appea&d slightly more likely to get directions than men (6.7% of female cases
were observed getting directions vs. 4.1% of male cases). There did not appear to be variation of
Got Dirctns depending on whether wayfinders navigated the Library with children or without
children (5.6% of cases with children and 5.6% of cases without children were observed getting
directions). There did seem to be variation of getting directions depending on whether
wayfinders navigated the Library with or without another adult as 11.1% of wayfinders who
navigated with another adult were observed getting directions but only 5.0% of wayfinders who
navigated without another adult were observed getting directions.

In contrast to Follow/Join and Got Dirctns, for which women ssbmore likely to
engage in these behaviors, men apgeanore likely to look around than women (17.2% of male
cases were observed looking around vs. 11.7% of female cases). Theredtppaal similar
amount of variation of Lkd Around depending on whether wayfinders navigated the Library with
children or without children (9.9% of cases with children and 15.4% of cases without children
were observed looking around). There also sgdmbe variation of looking around depending
on whether wayfinders navigated the Library with or without another adult as 18.5% of
wayfinders who navigated with another adult were observed looking around but only 13.6% of
wayfinders who navigated without another adult were observed looking around.

Men also appeadslightly more likely to wait for another person than women (4.1% of
male cases were observed waiting for another person vs. 3.1% of female cases). The® appear
to be greater variation of Wait depending on whether wayfinders navigated the Library with
children or without children considering that wayfinders navigating with children were observed
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engaging in this behavior more than three times as often as wayfinders navigating without
children (8.5% of cases with children vs. 1.9% of cases without children). Thisd&aealso
for wayfinders who navigated the Library with or without another adult as 14.8% of wayfinders
who navigated with another adult were observed waiting for another person but only 2.3% of
wayfinders who navigated without another adult were observed waiting for another person.
As far as variations in frequency of U-Turn across human-related variables, there
appearedto be little difference in the frequency with which men made U-turns (4.9% of cases)
than women (6.1% of female cases). There appiearbe slightly more variation of this
wayfinding behavior depending on whether wayfinders navigated the Library with children or
without children (8.5% of cases with children and 4.7% of cases without children were observed
making a U-turn). There also seediio be variation of making a U-turn depending on whether
wayfinders navigated the Library with or without another adult as 7.4% of wayfinders who
navigated with another adult were observed making a U-turn but only 5.4% of wayfinders who
navigated without another adult were observed making a U-turn.

5.3.3 Routes of Users Observed Engaging in Wayfinding Behaviors

In addition to looking at where in the entry area users engaged in these wayfinding
behaviors, the researcher analyzed wayfinding behaviors in the context of the number of stops
along the usersO routes. Some behaviors had very low frequencies of occurrence; due to the low
ns, these were not analyzed since little information could be gleaned other than to note that these
behaviorsvere observed infrequently. These infrequently observed behaweoedooking at a
sign (=4), weaving or avoiding an obstacte=5), weaving with no discernible obstache8),
and appearing to be lost or wandering4).

All cases that got directione£16) or were accompanied by staff during their wayfinding
(n=7) navigated routes with greater than one stop (in fact, greater than two stops for those who
got directions and greater than three stops for those accompanied by staff). This made some
sense, since was likely that these wayfinders first tried to find what they were seeking on their
own, but when they were unsuccessful, they then requested assistance from staff or other people
in the Library.

Looking around seeed more likely to occur when wayfinders negotiated routes with 6-

10 stops which also may have been related to unsuccessful wayfinding. Although 34 cases that
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looked around negotiated routes with 1-5 stops vs. 6 cases that looked around and negotiated
routes with 6-10 stops, thesgneeded to be normalized to determine the proportion of all cases
that negotiated routes with 1-5 and 6-10 stops that engaged in this wayfinding behavior. In
actuality, the proportion of cases that looked around while negotiating routes with 6-10 stops
(18.8% of all cases with 6-10 stopgas larger than the proportion of cases that looked around
while negotiating routes with 1-5 stops (13.4% of all cases with 1-5 stops). This also was true
for cases that followed or joined another person; while 9.4% of all cases with 6-10 stops
followed or joined another person, only 6.7% of all cases with 1-5 stops did so.

Waiting appeagdto occur more often along routes with greater than one stop, but fewer
than 8 stopsnE0 for 1 stop, 8 stops, 9 stops, and 10 stops). No other patterecdeesmist
since frequencies ranged from 0-3 for cases with 2-7 stops, which indicated very little variation
between cases with 2-7 stops. A similar pattern @xfst cases that made a U-turn; all cases
that made a U-turn navigated routes with fewer than six stops, and most navigated routes with
greater than one stop (except for one). Between 2-5 stops, little variatiadéasgewas 3-4
for each number of stops).

These observed wayfinding behaviors are discussed in more detail in the following
chapter (Chapter 6). That discussion relates these behaviors to PassiniOs five wayfinding
strategies and two wayfinding styles (1981). It includes analysis of relationships between these
behaviors and other variables, such as gender, wayfinding with or without children, and

wayfinding with or without other adults.

5.3.4 Nodes

While it is important in library use research in general to understand where specifically
people go in a library, for the purposes of this research on wayfinding in a library, knowing
wherepeople were going in the Librawas not as important as knowihgwthey got from
point A to point B. Because of that, analysis focused on t@dede connections rather than
frequencies of stops at particular nodes. Several ttedede connection$1€104) were
observed with some frequency (i.e., greater than once). Of these, 3 connections were observed
occurring more than 15 times (See Table 5.8), 5 were observed 11-15 times (See Table 5.9), 10
were observed between 6-10 times (See Table 5.10), 33 were observed 3-5 times (See Table
5.11), and 53 were observed twice (See Table 5.12).
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Table5.8: Nodeto-node connections observed more than 15 times

Node A

Node B

Freqg. No. conneatrs

East entrance

Circulation line

38

2

Circulation line

Circulation sation 2

19

1

Circulation line

Circulation sation 1

17

1

Table5.9 Nodeto-node connections observed-18 times

Node A

Node B

Freq.

No. conneatrs

Circulation line

Circulation s$ation 3

14

East entrance

Circulation sation 1

13

East entrance

Eaststairs

12

East entrance

RCL* south computer row

12

East entrance

Circulation sation 2

11

NI PP

*RCL refers to the reference computer lab

Table5.10 Nodeto-node connections observedlB times

Node A

Node B

Freq.

No. conneatrs

East entrance

Interstitial 142

10

Circulation line

Circulation sation 4

East entrance

RCL* middle computer row

Circulation sation 2

West entrance

East entrance

West stairs

East entrance

Women's restroom

East entrance

Interstitial 200

East entrance

RCL* north computer row

East entrance

Interstitial 127

West entrance

Circulation returns slot

DO |O|O|N|~|00|0

RlRIRNWA N WR(R

*RCL refers to the reference computer lab
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Table5.11: Nodeto-node connections observed3imes

Node A

Node B

Freqg. No. conneatrs

Circulation sation 1

Referencetation 2

Circulation sation 1

East entrance

East entrance

Interstitial 144

East entrance

Referencetation 1

East entrance

Interstitial 141

East entrance

Water fountain

East entrance Media table 4
East entrance Auditorium
Lifelong Learning Lifelong Learning
West entrance West stairs

Circulation sation 3

East entrance

Circulation sation 4

West entrance

East entrance

Media stack (south)

East entrance

Circulation sation 4

East entrance

Circulation sation 3

West entrance

Circulation line

West stairs

West entrance

Childrer(3 desk

Childrer(3 easy readers (south)

Childrer(3 easy readers (south)

Childrer(3 readers (south)

Circulation returns slot

West entrance

Circulation sation 1

West entrance

Computer reservdaaion

Referencetation 1

East entrance

Men@® restroom

East entrance

Information kiosk

East entrance

Interstitial 131

East entrance

Media table 2

East entrance

Interstitial 195

East entrance

Circulation selfcheckout

Media stack (east)

East entrance

Media stack (south)

Media stack (east)

Referencetation 1

Interstitial 202

Water fountain

Men@® restroom

West entrance

Womer restroom

WWWWWWWWWWWWWwWwwww|h~h~hAbdbdbMdOojojorjorjorjo1jo1|01|01| 01

RIRIRINNRIRINN W W R [RRR RN R W W N R R W R RPN NP W
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Table5.12 Nodeto-node connections observed twice

Node A Node B Freq. No. conneatrs

Childrer(3 computers Childrer(3 desk

Childrer3 computers Childrer(3 table 24

Childrer(3 desk West entrance

Childrer(3 desk Interstitial 260

Childrer@ easy readers (south) Children's desk

Circulation selfcheckout Circulation sation 2

Circulation selfcheckout Circulation line

Circulation sation 1

RCL* north computer row

Circulation sation 1

East stairs

Circulation sation 1

Computer reservdaaion

Circulation sation 1

Circulation line

Circulation sation 1

Elevator

Circulation sation 2

Referencetation 1

Circulation sation 2

East stairs

Circulationstation 2

Interstitial 152

Circulation sation 2

Reference dsk OPAC

Circulation sation 2

Children's desk

Circulation sation 2

East entrance

Circulation s$ation 3

East stairs

Circulation s$ation 3

Media stack (east)

Computerreserve wtion

RCL* north computer row

East entrance

Media table 3

East entrance

Computer reservdaaion

East entrance

Childrer(3 easy readers (south)

East entrance

Circulation table 1

East entrance

OPAC

East entrance

Childrer@ computers

East entrance

Book sale stack

East entrance

Interstitial 152

East entrance

Media stack (east)

East entrance

Media table 5

East entrance

Elevator

East stairs

East entrance

Interstitial 131

Media stackeast)

Interstitial 152

West entrance

Interstitial 167

Interstitial 169

Interstitial 226

RCL* computer help desk

Interstitial 260

Childrer(3 desk

NININIINININININININDINININININININININDININDINDININDINDININININININDININDINDININDININ

RIRINNNRIRIRIRININNINNININ N (R R R R (NN R R [RINN RN R R R R
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Table 5.12: Nodé¢o-node connections observed twicentinued

Lifelong Learning Circulation gation 4 2 2
Media stack (east) Circulation line 2 1
Men's restroom Interstitial 200 2 2
RCL* computer help desk Interstitial 226 2 1
RCL* computer help desk RCL* middle computer row 2 1
Referencetstion 1 RCL* north computer row 2 1
Referencetation 2 Circulation line 2 2
Water fountain Interstitial 200 2 1
West entrance RCL* north computer row 2 2
West entrance Circulation sation 2 2 1
West entrance RCL* south computer row 2 1
West entrance Water fountain 2 1
West entrance New books table 3 2 1
Womer(3 restroom New books table 4 2 2
Womer(3 restroom Water fountain 2 1

*RCL refers to the reference computer lab

Considering there are 269 nodes in the entry area of the Library, that would mean there
are a possible 2.4674496683959639479411192502726e+538oA0dde connections (269!),
so observing 104 node-node connections in a samplensf295 indicated that relatively few of
the possible nod&s-node connections were observed being used in the Library. And of those
connections that were observed, slightly more than haf3; 51.0%) were observed only twice,
so even fewer nod®-node connections were observed with any real frequency.
5.3.4.1 Variations in how sersconnected two segmentsin slightly more than half of
these nodee-node connections$¥55; 52.9%), all the people who were observed making the
connections did so using the same connecting segment. However, in the remaining-d&ses (
47.1%), different people were observed makingsénaenodeto-node connections using
differentconnecting segments. In many of these instances, only two different connecting
segments were observed, but in a few cases, three or more connecting segments were observed.
For nodeto-node connections observed with a frequency greater thaw3p 33.3%
(n=1) were observed as having multiple connecting segments. Thidaandde connection
was observed to have two connecting segments. Intoauade connections observed 11-15
times 0=5), 80.0% (=4) were observed as having multiple connecting segments. Three of these

were observed as having four connecting segments, and the fourth had two connecting segments.
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These data indicated that, when a nt@laede connectiowas observed with multiple
connecting segments, one of those segmeagsa predominant segment twads observed more
frequently than all other segments observed to connect those nodewad st clearly
visible in the nodde-node connection between the east entrance and the circulation line;
although this nodés-node connection was observed 38 times with two different connecting
segments, 37 cases took the same connecting segment and only one case navigated a different
connecting segment between the two nodes (Figure 5.4). The segment taken by the majority of
cases (segment 3) was the shorter and more direct (considerably so in this case) segment versus
the alternate connecting segment (segment 62).

Figure5.4: Frequencies of observation of the different segments connectingstrenérance and the
circulation line

This patternwas visible also in nod&-node connections observed 11-h8%) and 6-10
times ©=10). For these nod®-node connections, 80% of connections observed 11-15 times
(n=4) and 50% of connections observed 6-10 time®)nvere observed as having two or more
connecting segments. In nottenode connections observed 11-15 times, three were observed
as having four connections (see for example Figure 5.5) and one had two connections (see for
example Figure 5.6). In node-node connections observed 6-10 times, one was observed as

having four connections, two had three connections, and two had two connections.
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Here again, one of the segmewasobserved more frequently connecting each rtoee-
node connection than the other connecting segments associated with thiat modie{ink.
Figure 5.5 shows that, of the four segments connecting the east entrance and circulation station 1,
segment 211 is the predominant segmenl(Q) compared to the other segmentsl(each for
segments 240, 267, and 388). Also, segment 211 is the shortest, most direct segment connecting
the two nodes (segments 267 and 388 also are more direct than segment 240, but each is longer
than segment 211). Similar patterns are visible in Figure 5.6. Segmenf/Eonnected the

east entrance and circulation station 3 by the shorter, more direct path than segmem)232 (

Figure 5.5: Frequencies of observation of the diffesgyments connecting the east entrance and
circulation station 1
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Figure 5.6: Frequencies of observation of the diffesegments connecting the east entrance and
circulation station 3

5.4 Summary of Library UsersO Wayfinding Behavior

Library usersO wayfinding behavior did not appear to be overly predictable or regular.
Whatwas most regulawas that itwas irregular, which sounds complicated but simply means
that Library users consistently were varying their wayfinding from how other users were
wayfinding in the Library. Notably, when two or more useese connecting the same two
nodes, they teradlto use different segments to connect those nodes. And when three or more
userswere connecting the same two nodes using varying connecting segments, one of those
segmentsvas consistently predominant over the other segments, meaning that one segsent
used by the majority of people connecting those two segmentsNand that segment tended to be
the shorter and more direct path between the two nodes. Beyond this, user wayfinding behavior
did not seem to be consistent over timeNeither when comparing over months or comparing over

days of the week.
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CHAPTER 6

THE USERSO VIEWPOINT: VERBAL EXPLANATIONS OF

LIBRARY USERSO WAYFINDING BEHAVIOR

6.1 Overview

This chapter addresses the remaining four research questions guiding this study:

RQS3.

RQ4.

RQ5.

RQ6.

How do users describe the routes they take from the entrance of the facility, what
reasons do they give for taking these routes, and to what degree do these described
routes match (or not) the most popular routes observed in the Library?

Which of PassiniOs five wayfinding strategies (if any) are Library users employing to
navigate through the entry area of the facility, dividing the task into manageable parts
while keeping an eye on the larger task at hand, narrowing, adapting and responding,
accessing oneOs schemata, or gathering information and adapting accordingly?
Which of PassiniOs two wayfinding styles (if any), or some combination of both, are
Library users employing to navigate through the entry area of the facility, reliance on
the linear style through usage of the facilityOs signage system, or reliance on the
spatial style through the userOs spatial understanding of the Library setting, including
the userOs familiarity with, architectural legibility of, and wayfinding cues and tools
available in the setting?

In what ways (if any) would Library users alter the LibraryOs wayfinding system, for

example widening pathways, adding or changing signage, or other recommendations?

In order to address these questions, this chapter reviews the data gathered via intensive

interviews with Library users; discussion of RQ4 and RQ5 also includes data gathered via

unobtrusive observation that relates to wayfinding behaviors the researcher observed while

tracking usersO routes through the Library entry area.
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The researcher conducted 17 interviews with Library users in Fall 2010. One interview
was discarded because the user admitted after the interview that he was under 18 years old (he
had said he was over 18 at the time of singing the consent form), so all data are reported only for
16 total interviews. The median age of the 16 interviewees was 45, and ages ranged from 26 to
72. Due to the bilingual nature of the population the Library serves, interviews were conducted
in both English and Spanish with the assistance of a bilingual research assistant: eight interviews
were conducted in English (50.0%) and eight in Spanish (50.0%). More fem=lds §8.8%)
were interviewed than males=5; 31.3%). Only five interviewees spoke only one language:
two spoke only English (12.5%) and three spoke only Spanish (18.8%). The majority of
interviewees spoke both English and SpamstiQ; 62.5%), and three of these people also
spoke another language, such as Italian, French, or Russian. One interviewee spoke Spanish and

Portuguese.

6.2 UsersO Described Routes Through the Library Entry Area (RQ3)

Interviews began with a question asking users to describe how they had navigated the
Library. Interviewees also drew their routes on a blank map of the Library to illustrate their
routes. Both their stated and drawn routes were analyzed and drawn routes compared
thematically to routes observed during unobtrusive observation.

6.2.1 IntervieweesO Descriptions of Entry Area Routes

All interviewees were asked to describe the routes they had taken as theg theter
Library facility. In some cases, they answered in multiple parts, providing different routes they
used when they came to the Library with different purposes, such as people who saiththey ca
to the Library with and without their children, altering their routes depending on whether their
childrenwere with them. All the interviewees indicated they had certain areas of the Library
they used very often and that they used the same routes to get there, barring obstacles. The fact
that the interviewees were recruited in the Library and were willing to discuss their experiences
with the Library indicated thewere likely to be regular Library users. In fact, nearly all
interviewees reported they had been coming to the Library for several years and one interviewee
had been using the Library since the day it opened.
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Even though they used regular routes to access the same areas of the Library,
intervieweesO descriptions of their routes frequently included pauses in the conversation as they
thought back to what theydiregularly in the Library. For example, as he was drawing his
regular route on the map worksheet, one interviewee said OWalk in here, go through this door
and thenE Oh! UhE come herefause while drawirjgand uh, go use the computersEO
Another interviewee said Ol come to the books in the middleE then | leaveE but | come back to
bring my kids or my husband brings them. | take my kids to tutoringE or, sometimes notE then
| go to the computer sectionE stay there for a while. When IOm done, | go where the books of
citizenship are at.O These two examples indicated that, even when piddpleys@ok the
same route through the Library regularly, they could not just relay that route clearly without
some putting some thought and recollection into it. As with other findings from the interviews,
this suggestda need for future research that would employ a think aloud protocol during an
active wayfinding task so participants could relay their thoughts and decision-making activities
as they occurred.

Several interviewees also indicated that their route varied depending with whom they
visitedthe Library and depending on the purpose of that visit. One lady who indicated her route
varied depending with whom she wvisitthe Library said Ol go to kids section with my daughter.

If IOm not with my daughter, | go to the DVD section. Then | make theyéher line; in

Spanish, the phrase make the line is typical, although it translates pandyeave the library.O
Another interviewee indicated that her route varied based on her information needs, saying
OMmmME sometimes | use the referenceE uhE computer, and, uh if IOm studying, | like the

room, the quiet room over there in the baosifting toward auditoriufE And sometimes,

depending how | feel, | go to the kidsO books.O These examples, among other similar statements
from interviewees, indicated that, while some rowere used regularly owvere typical, those

routes might have vead based on whether the wayfindeas alone, as well as changing

information needs.

6.2.2 IntervieweesO Stated Reasons for Their Entry Area Routes

Not all interviewees articulated a reason for why they navigated the specific routes they
described. Reasons that were given include shorte$t ote that percentage®re not

provided for this variable because some interviewees provided more than one reason and
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percentages would exceed 100%), straightes?)( or easiest rout@€2); habit (=5); because
the route passed the materials they neexde8){ and to avoid obstacles=1). Additionally,
three people specifically stated that they did not know why they navigated the route they
described.

Shortest, straightest, and easiest routes, as well as to avoid obstaelali reasons that
indicated a specific wayfinding behavior. In fact, although only one person noted that his route
was used becausents the shortest route to take him to his intended destination and two noted
their routes were selected because they were straightest, when asked how they would navigate
the entry area if furniture were removed, half of responden®) Gaid they would walk straight.

It is not possible to know what exactly the two respondents meant who said they chose their
routes because it is Oeasiest,O but it is possible that easiestalstraightest or shortest. The
literature (Dalton, 2003) indicates that people prefer straighter, shorter routes when they have an
intended destination (such as a specific information goal), and the data from the interviews
supporedthis literature.

The reason of the route passing the materials the interviewee needed and unknown
reasonsvere all non-specific to wayfinding problems. The fact that not all interviewees were
able to articulate a reason for their routes, either by saying they did not know the reason or by not
saying anything at allyas further indication of the limitation of interviews as a method for
ascertaining what people had done or thought in the past. Intewse/personal and alloxd
the researcher to probe for additional information in a way that surveys would not allow, but they
still relied on participantsO memories, ability, and willingness to recall past events and thoughts.

6.2.3 Comparison of IntervieweesO Entry Area Routes and Popular Observed Routes

From the observation data, one of the most popular entry segments (that is, a segment
beginning at the entry doomas from the entry door to the circulation line or circulation desk.
However, the interviewees rarely indicated that the circulation desk was their first stop (this was
noted by onlytwo interviewees). Theraere several possibilities for why the interviewees so
rarely indicated that their first stop matched the most popular first stop identified from
unobtrusive observation. As noted previously, the interviewedreh participantsO memories,
which might not have @ completely accurate, andwis possible that many interviewesid
stop at the circulation line/desk when they first edéine Library but thisvas such a habit they
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were not able to recall doing so. Also, many interviewees indicated they used the computers or
study areas more than the LibraryOs materials so the convenience sample obtained for the

interviews might have le®unrepresentative of all Library users.

6.3 Use of PassiniOs Five Wayfinding Strategies (RQ4)

Passini lays out five wayfinding strategies in his Conceptual Framework of Wayfinding
(1981): (1) Dividing the Task into Manageable Parts While Keeping an Eye on the Larger Task
atHand, (2) Narrowing, (3) Adapting and Responding, (4) Accessing OneOs Schemata, and (5)
Gathering Information and Adapting Accordingly. Interview transcripts were coded with these
strategies in mind in an attempt to identify if PassiniOs strategies related in any reliable way to
the ways in which Library users were wayfinding. There were 25 instances within the interviews
in which an interviewee indicated use of one of PassiniOs strategies (note that percentages are no
provided because many interviewees mentioned more than on strategy so percentages would not
add to 100%). See Table 6.1 for the match between intervieweesO responses and PassiniOs

strategies (note that three examples are given for each).

Table 6.1: How interviewees indicated use of PaSsirsitrategies

Strategy Examples from transcripts
3: Adapting and Othey moved the biographies cause they used to be here and now t
Responding here, cause they used to be here and now theyOre here cause that

like 10 minutes and | asked a guyO
OAN, then, if | sedat this is crowded then | do, these are the stairsO
Oif I donOt find, um, by looking for it, then | go back and | ask at the

deskO
4: Accessing OneOs OUm, | think | cannot go this way because, yeah, the way to go out.
Schemata think there arekind of, devices that donOt allow me to go this wayO

Oin the next year, | followed the same path because | already knew
the taxes wereO
OIf you couldnOt find, you could look it up and then next time you

rememberQ
5: Gathering OFor there, | just look aroundO
Information and Oif | see that this is crowded then | do, these are the stairs, uh this i
Adapting aisle right?Yeah. Ok, | do this firaws on map This is my alternative.(
Accordingly Ol mean, if anything, | just have to lookarm thatOll tell me which

direction to goE biography, or other sectionsO
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The strategy mentioned most frequently was Strategy®)( Other strategies
mentioned with some frequency include Strategy=5) and Strategy 5€5). Strategies 1 and
2 were never mentioned. It is possible thatas easier to recollect employing Strategies 3, 4,
and 5 than Strategies 1 and 2 and that is why they were mentioned more frequently, but
additional research would be necessary to investigate if that were the reason omieteere
other reasons peoplé&dot recollect using (orid not use) Strategies 1 and 2. Also, some
interviewees stuttered and stopped and started in their explanations, appearing to struggle with
explaining their wayfinding behavior, saying for example OUm, uhE see thatOs it. | am never in
a hurry when | come in hereE umE | just walk around and, uhE do like my own research, and
uhE try to find what IOm looking for and thatOs it.O This might have been due to a lack of
awareness of oneOs wayfinding behavior and/or the fact that PassiniOs strategies are described a
level of meta-cognition at which the average wayfinder cannot articulate.

As discussed above, the researcher observed cases engaging in eleven different
wayfinding behaviors as they navigated the Library entry area: following or joining another
person (Follow/Joinn=20, or 7.0% of all observed users), giving directions to another person
(Gave Dirctnsn=2, 0.7%), getting directions from another person (Got Direta$6, 5.6%),
looking around (Lkd Aroundh=40, 13.6%), looking at a sign (Lkd Sigm=4, 1.4%), appearing
to be lost or wandering (Lost/Wandear4, 1.4%), making a U-turn (U-Turn=16, 5.6%),
getting staff to accompany them (Staff Accomp7, 2.5%), waiting for another person (Wait
n=10, 3.5%), weaving to avoid an obstacle (Weave/Avo#, 1.8%), and weaving for no
discernible reason (Weave NoObstacoke3, 1.1%). Three of these behaviors related to PassiniOs
(1981) five strategies (Lkd Around, U-Turn, and Weave/Avoid), and three related to the two
styles (Got Dirctns, Lkd Sign, Staff Accomp). These latter three are discussed in the next section
(6.4). The first three are discussed in the context of their relationship to PassiniOs wayfinding
strategies; that is, looking aroufel within Strategy 5 as Wwas a mechanism to gather
information, and making a U-turn and weaving to avoid an obstacle both related to Strategy 3 as
they indicated that the wayfindetas adapting to unforeseen problems and responding
accordingly. No other behaviors were observed that apgaarelate to PassiniOs five
strategies. The following sections include discussion of intervieweesO responses and
observations as they related to each of PassiniOs five proposed wayfinding strategies.
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6.3.1 Strategy 1: Dividing the Task into Manageable Parts While Keeping an Eye on the
Larger Task at Hand and Strategy 2: Narrowing

Strategies 1 and 2 (Passini, 1981) were not mentioned in any interview, nor were they
observed via unobtrusive observation. These would be difficult behaviors to observe as they
would occur largely via cognition and not any observable actions, likely explaining why they
were not identified via unobtrusive observation. They also might haredifécult behaviors
to recollect doing or to articulate, possibly explaining their infrequent mention in interviews. A
major finding from this researakias that interviewsvere not an effective method of
investigating whether people empém/Strategies 1 and 2, naas unobtrusive observation. A
more promising method would be an experiment that employed a think aloud protocol so
participants could articulate what they were doing while engaging in wayfinding tasks. This
might prompt them to mention theyere using these strategies after all, although it is still
possible that these strategies are not valid descriptors of library user wayfinding behavior.

6.3.2 Strategy 3: Adapting and Responding

Of PassiniOs five strategies of wayfinding (1981), Strategy 3: Adapting and Responding
was the one mentioned most frequently by interviewee8)( This strategy manifested in the
transcripts primarily with language such as Oif | canOt do X, then | do YO or | was trying to do X
but | was unsuccessful, so | tried Y.O Interviewees said things such as, Ol donOt find, um, by
looking for it, then | go back and | ask at the desk,O OAnd if | canOt find it on my ownE on the
shelf, | ask one of the Reference Desk staff for assistance,O and OIf no help, then, since all the
books are alphabetized, it helps me find the books.O Another way interviewees indicated they
adapted and responded was in discussing the need to adapt to a new situation in the Library, such
as when the Library relocated portions of the collection: Othey moved the biographies Ocause they
used to be here and now theyOre here, Ocause that took me like 10 minutes and | asked a guyO a
Ol was lost, | was really, really lost. So | just went and, and asked the guy and he said that the
reason that you are is because we move them around.O Interviewees also indicated adapting and
responding to crowded areas of the Library, saying Ol see that this is crowded then | do, these are
the stairs, uh this is an aisleE Ok, | do thisdicates walking up the stairs on map handlout
This is my alternativeEO and Ol would go straight to the desé&rgnce dsR, but then again if
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thereOs a line there, you know, | mean, | would see what takes longer to wait in the line or to find
it yourself.O

These descriptions hedgto explain the identification of users making U-turns (U-Turn)
and weaving to avoid obstacles (Weave/Avoid) during the unobtrusive observation. U-Turn was
observed in 16 cases (5.6% of all observed cases) and Weave/Avoid was observed in five cases
(1.8%). These two behaviongere visible indicators of wayfinders adapting and responding, but
there likely are other ways people physically adapt and respond that were not overtly visible
during the unobtrusive observation. Consider for example the interviewee who said she would
go to the reference desk and, if there was a line, she would consider finding the item herself
instead of waiting. If she walked to the reference desk and waited there a few minutes before
walking in another direction, that would have been observed as a stop (hode) and then the
beginning of a new segment, without any notice that this was an indication she was adapting and
responding. This other possible manifestation of adapting and responding provides some
explanation for why adapting and responding was the strategy interviewees indicated using most
frequently but was observed with relative infrequency as compared to looking around (Lkd
Around,n=40; 13.6%) whictwas a visible indicator of Strategy 5: Gathering Information and
Adapting Accordingly (Passini, 1981).

6.3.3 Strategy 4: Accessing OneOs Schemata

Interviewees(n=5) also indicated that they accedtheir schemata (schemata are models
in our heads based on past experiences), a behavigrahabt possible to visually identify
during unobtrusive observation. Of course, no interviewees actually said they use schemata, but
they referred to doing things out of habit or because once they had completed a task in the past,
they remembered how to complete the task the next time they needed to do so. For example, one
interviewee explained how he had found the tax forms based on prior knowledge of their
location, saying Othen, hmm, in the next year, | followed the same path because | already knew
where the taxes were.O Another said, OIf you couldn®{4itmboR, you could look it up and
then next time you remember.O One interviewee indicated that his schemata was established
through learning something from the reference librarians rather than himself: rotenfe
librarians] taught me, at first, how to look for books,O so he knew how to do it in the future.
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Reliance on schemata could have had a downside; thawas gossible for a human to
establish schemata that became incorrect, but he continued to rely on those schemata in the
future. The Library has two entry doors, one each on the east and west sides of the circulation
desk. Prior to 2007, the east door was entry only and the west door was exit only, but installation
of a self-checkout machine at the east end of the circulation desk in 2007 necessitated making
both doors entrandexit. However, even three years later, some Library users still utilized their
old schemata with regard to how they eetiland exiedthe Library. Two interviewees
explained their route choices by saying they could not enter through the west door batasise it
exit only, whichwas no longer true. One said he had to enter through the east door OBecause
here pt the west dodtthere are like, uh, barriers,O referring to the electronic gate used to stop
users from leaving with uncirculated Library materials. This gate was removed in 2007 when
both doors became entry and exit. Another interviewee also indicated he still accessed his
schemata about the barriers when choosing which door to enter and exit: OWell, yeah. Um, |
think | cannot go this way because, yeah, the way to go out. So | think there are, kind of, devices
that donOt allow me to go this way.O Both of these interviesseaccessing schemata that

were no longer correct, but they ied on them to guide their wayfinding actions.

6.3.4 Strategy 5: Gathering Information and Adapting Accordingly

Gathering Information and Adapting Accordingly (Passini, 1981) also was noted by five
interviewees (the same frequency with which interviewees noted theyeatselssmata). This
strategy was the one observed most frequently during unobtrusive observation, manifesting as
users looking around (Lkd Arounds40, 13.6%). It should be noted, though, that Lkd Around
is a visible manifestation of onhalf of this strategy: gathering information. Whether observed
wayfinders then adapted accordingigs not something that the researcher could observe
visually.

Of the five interviewees that indicated use of this strategy, two only mentioned gathering
information and the other three mentioned both gathering information and adapting accordingly.
This did not necessarily mean that the two interviewees who mentioned only gathering
information did not adapt accordingly after gathering information. It only meant that they did
not mention overtly adapting their actions based on the information they hadedathieese
interviewees said Ol just look around, walk around® and OBut generally, | search through the
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library.O These statementsre clear indicators that the intervieweese gathering

information without specific indication that they adagtheir wayfinding actions based on the
information they had gathed However, itwas possible to infer that they likelyere adapting
accordingly since these mentions of gathering information were provided in the context of
explaining how they had navigated the Library. Basically, this meant that interviewees said they
gathered information to aid their wayfinding, likely meaning that the information they gather

was used to adapt their actions based on that information.

Thiswas more overt for the interviewees who indicated they both gathered information
and adapt accordingly. For example, one interviewee said, Ol see that this is agattaed [
informatior] then | do, these are the stairs, uh this is an aisleE Ok, | doitfd&ting using
the stairs to access the second flodFhis is my alternativegdapt accordinglyO Another said,

Ol just have to look ugdther informatiohand thatOll tell me which direction to golfipt
accordingly.O These statements made clear that the interviewees firsedatf@mation then
used that information to adapt accordinglywés possible that the other interviewees who only
mentioned gathering information also used that information to adapt accordingly, but they did

not specify that in their interviews.

6.4 Use of PassiniOs Two Wayfinding Styles (RQ5)

In addition to the five wayfinding strategies, in his Conceptual Framework of
Wayfinding, Passini (1981) proposed that humans use two wayfinding styles: (1) reliance on the
Linear Style through usage of the facilityOs signage system, and (2) reliance on the Spatial Style
through the userOs spatial understanding of the Library setting, including familiarity with,
architectural legibility of, and wayfinding cues and tools available in the setting. As indicated
above, three of the wayfinding behaviors identified via unobtrusive observation related to
PassiniOs two proposed styles of wayfinding: getting directions (Got Dirctns), looking at a sign
(Lkd Sign), and getting staff to accompany the wayfinder (Staff Accomp). Lkdf@lgmithin
Style 1 as it indicated the wayfinder relied on use of the facilityOs signage system, and Got
Dirctns and Staff Accomp fell within Style 2 and, specifically, within use of the wayfinding cues
and tools in the setting; both of these behaviors indicated use of a person as a wayfinding tool.
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The following sections include discussion of intervieweesO responses and observations as they
related to each of PassiniOs two proposed wayfinding styles.

As compared to the five wayfinding strategies (two of which were not mentioned at all
and the other three of which were mentioned fewer than 10 times each), interviewees indicated
they used PassiniOs two wayfinding styles (1981) with far greater frequency. See Table 6.2 for
examples of matches between intervieweesO responses and PassiniOs styles (three examples are
given per style). Style 1: Linear (the signage system) and Style 2: Spatial (wayfinding cues and
tools) were mentioned by nearly all interviess. Style 2 was mentioned more frequently (n=16)
than Style 1 (n=9), but it seeintervieweesvere more likely to recall and mention use of the
wayfinding styles than the wayfinding strategies (note that again, percentages are not provided
because some interviewees mentioned using more than one style). One possible reasas for this i

the cognitive nature of the strategies, which might have redtleem more difficult to recall.

Table 6.2: How interviewees indicated use of Pa8sirstyles

Style Exampks from transcripts

1: Linear OThey have signs her€hat indicate more or less, uh,
where the, all types of literature areO
Ol look at the signskhe signs are very helpful foneto
find the booksD
Ol look at the signs for the areasO

2: Spatial Ol just went and, and asked the guyO
OOr | would look it uprgferring to OPAQ by the title or
the theme of the bookO
Ol do us¢he map®

6.4.1 Style 1: Linear

The linear style, or use of the LibraryOs signage systemedtebe used less frequently
by intervieweesr(=9) than the spatial style£16), despite the preponderance of signs in the
Library (for more discussion of the LibraryOs signage system, see Chapter 4). Regarding the
linear style, interviewees said things such as OThe signs help me guide me to find information,O
Ol look at the signsE the signs are very helpful for me to find the books,0 and OThey have signs
here That indicate more or less, uh, where the, all types of literatureSarélook at the sign
and | orient myself by the signs.O All of these statermeanésclear indications of interviewees
using the linear style to wayfind through the Library. Interviewees indicated use of various types
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of signs present in the Library, including area signs, call number signs, subject signs, and event
signs.

Despite the fact that nine interviewees said they used the signs in the Library, the other
seven interviewees noted specifically that theymdituse the linear style to wayfind through the
Library. These interviewees provided different reasons for why they did not use the signs. See
Table 6.3 for a breakdown of these reasons (note that some of the seven people who éid not us
the signs provided more than one reason for why\weeg not using the signs so percentages
were not provided). However, only about half of interviewees who said they did not use signs
provided a clear reason; four interviewees did not provide a reason for why they had not used the
LibraryOs signs.

Table 63: Reasons interviewee® not use the linear style (sighage) to wayfind in the Library
Reason
Signs too complicated
Signs not noticeable
Signs too small
Using schemata instead of linear style
No specific reason

N N N I =

Interviewees whaevere not using the linear style said things such as, OUm, the signs are
small. The signs are really small,O ONoE | know there are in signd the aisles and stuff
like that, like 1 2 3 4 5 6, or whatever, some type of area, but | just donOtE 1tOs too complicated.
| would have to think a lot,0 and Ol donOt knowE oh, yeah, but theyOre part of the background,
like the artE You see them, but you donOt reallyE notice.O The interviewewaghaccessing
schemata (Strategy 4) instead of the linear style said, Ol donOt need the signs to help me find the
booksE | know where all the books are at.0 The interviewees who gave no specific reason were
still very clear that the sigreere not useful to them, saying Ol donOt read the signs,O OThe signs
wouldn®t help me guide me where | could find the book,0 and GfEtlaseniber sigrisare not
useful.O This lack of usess supported by the unobtrusive observation; only four wayfinders

were observed to be viewing a sign (1.4% of all observed wayfinders).
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6.4.2 Style 2: Spatial

Although the literature related to library design and wayfinding places significant
emphasis on designing effective signage systems (Brown, 2002; Byam, 1979; Mallery &
DeVore, 1982; Selfridge, 1979; Spencer & Reynolds, 1977), interviewees were more likely to
mention use of the spatial style of wayfindimg16) than the linear styl@€9) and very few
users were observed to refer to signs during the unobtrusive obseraadon.4%). Within the
spatial style, there are three main categories of spatial style of wayfinding: familiarity with the
setting, architectural legibility of setting, and wayfinding cues and tools (not signs). However,
only one interviewee mentioned using familiarity with the setting and architectural legibility of
the setting (the same interviewee mentioned using both of these aspects of Style 2). Infrequent
mentions of familiarity with and architectural legibility of the setting might be attributed to the
difference between how the average wayfinder would think and speak versus how Passini
described the styles of wayfinding.

On the other hand, all 16 interviewees mentioned using wayfinding cues and tools. For
purposes of this research, the researcher broke down wayfinding cues and tools into four
categories based on the interviews: person, OPAC, book identifiers (such as author, title, and call
number), and maps. Three interviewees mentioned using the OPAC and only one mentioned
using a map. OPAC users said things such as Ol usually type in the author or subject that IOm
looking for and then | find the referenaeflrring to call numbeidssomewhere,O but others
noted that theyid not use the OPAC for various reasons such as the time involved and
discomfort with the computerized system. The one map user said simply thatise chaps,
without elaborating as to which maps (the Library currently has only one map of the floor plan
displayed on the first floor information kiosk, although they used to provide handouts of the floor
plan maps).

Personi(=15) and book identifier;€10) were by far the most used aspects of Style 2.

The fact that nearly all interviewees indicated relying on a person perhaps is not surprising given
the lack of reliance on Style 1 in a setting where users are extremely likely to need some form of
wayfinding assistance. Also, getting directions was a frequently observed wayfinding behavior
compared to other behaviors (Got Dirctns16; 5.6%). Most of these interviewegere asking

for help from Library staff, for example Ol aské of the childrenOs librarigner one of the

ladies Bt the circulation @sK that IOve known for a whileO and Ol ask a librarian if thereOs
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something of particular interest that | have.O Also, avew getting help from relatives, such
as Ol would tell my daughter to help me find booksO or Osometimes my wife would help me.O
However, two interviewees specifically said they do not ask for help because Ol donOt, donOt like
to ask people.O

Regarding use of book identifiers, some interviewees did say they had used the call
numbers, such as Ol use the codingE the coding on the end of the seefiemif to call
numbers on stack erf@and OUsually, yeah | match, uh, whatdxeecomputer says [referring
to the call numbers] to the code [referritg spine labels with call numbé® However, use of
authors, titles, and subjects semore prevalent. One interviewee said, OIOd probably be
looking at the titles of the books,O and another said, Ol use references of the authors, titles of the
books, the designsEOQ Other comments in this vein include Ol would look for the authorsEO and
OIf no help, then, since all the books are alphabetized, it helps me find the books,O which referred
to fiction books alphabetized by the authorsO last names.

6.5 Interviewees® Recommendations for Aliag the LibraryOs Wayfinding System (RQ6)

The majority of recommendations from interviewees for altering the LibraryOs
wayfinding system related either to the signage system or the pathways (one person also
indicated a desire to change the location of some of the furniture). On the whole, interviewees
indicated theyvere pleased with the Library and their ability to find things in the Library, even
when they also described times they hadegdost, could not find something, or had trouble
understanding the call number system. Five people specifically saidviser® need to alter
the pathways and two said the same about the signage. This general response of being satisfied
with the LibraryOs wayfinding system is a potential limitation to any research where the
participants might have basaying what they thought the researcher e@ta hear (Schutt,
2006). In this case, the researcher made it clear she did not work for the Library, but the
interview setting was in the Library and participants still might have felt they were supposed to
say theywere satisfied with the LibraryOs wayfinding system.

In any case, of those people who did indicate thvasesomething that could be improved
about the LibraryOs wayfinding system, they seemed equally desirous of changes to the signage
system as to the pathways. The most frequent request was for straighter (more direct) pathways

145



(n=8; here again percentages are not provided because many respondents indicated more than
one suggestion for improving the LibraryOs wayfinding system). Other common requests were
for use of color to differentiate categories on sigibj, such as the colors used in the
childrenOs room to categorize easy readers by grade level, largensynar(d a variety of
other changes to signs, including signs specifically for Spanish speakers (this was noted by an
English-speaking interviewee who speaks only English; no Spanish speakers indicated a need for
more Spanish-language signs and in fact, the Library has many signs in Spanish, as discussed in
Chapter 4).

Although critical to this research, wayfinding was not the intervieweesO primary concern.
They discussed wayfinding when asked directly about it, but when they were given the
opportunity to add anything else to the discussion, other issues related to library use arose:
limited hours overall, limited hours at the branch libraries, politics in the City, etc. These issues
seemed to be of more pressing concern to the interviewees than wayfinding. All interviewees
were regular library users, though, so it is possible that their familiarity with the facility put
wayfinding to the back of their minds.

6.6 Summary of the UsersO Viewpoint

Overall, users provided the best descriptions of and explanations for their wayfinding
behavior in the Library that they could, despite some challenges in doing so. They struggled to
recall past wayfinding behavior, whicha known limitation of interview research (Schutt,

2006). Possibly due to this struggle and possibly for other reasons, they indicated limited use of
PassiniOs wayfinding strategies, particularly Strategies 1 and 2, which never were mentioned.
They did mention greater use of PassiniOs styles, although theylseeety more heavily on

the Spatial Style than the Linear Style when wayfinding in the Library. Interviews and
unobtrusive observation also indicated use of wayfinding behaviors outside of PassiniOs
Conceptual Framework of Wayfinding. These additional behaviors and their potential for
helping to understand library user wayfinding are discussed in the next chapter. Finally,
interviewees noted several times that they had struggled to wayfind in the facility, but they
provided few recommendations for altering the LibraryOs wayfinding system.
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CHAPTER 7

WHAT IT ALL MEANS:
CASE STUDY FINDINGS AND DISCUSSION

7.1 Overview

Following the discussion of research results in the preceding chapters (5 and 6), this

chapter addresses findings for each of the six research questions in turn:

RQL.

RQ2.

RQS3.

RQ4.

RQ5.

To what degree is user wayfinding behavior in the entry area of a medium-sized
public library facility consistent over time (i.e., from spring to summer to fall)?

How do Library users navigate beyond the main entrance, specifically, what routes do
users of this library facility travel from the entrance and through the entry area?

How do users describe the routes they take from the entrance of the facility, what
reasons do they give for taking these routes, and to what degree do these described
routes match (or not) the most popular routes observed in the Library?

Which of PassiniOs five wayfinding strategies (if any) are Library users employing to
navigate through the entry area of the facility, dividing the task into manageable parts
while keeping an eye on the larger task at hand, narrowing, adapting and responding,
accessing oneOs schemata, or gathering information and adapting accordingly?
Which of PassiniOs two wayfinding styles (if any), or some combination of both, are
Library users employing to navigate through the entry area of the facility, reliance on
the linear style through usage of the facilityOs signage system, or reliance on the
spatial style through the userOs spatial understanding of the Library setting, including
the userOs familiarity with, architectural legibility of, and wayfinding cues and tools
available in the setting?
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RQ6. In what ways (if any) would Library users alter the LibraryOs wayfinding system, for
example widening pathways, adding or changing signage, or other recommendations?
The chapter concludes with an overall review of all findings and discussion of what all the
findings means in the context of this case study. Because this dissertation was a case study
conducted in one library, findings were limited to that facility although they might provide

starting points for comparison with any future wayfinding research in other facilities.

7.2 Potential Consistency of User Wayfinding Behavior Over Time

7.2.1 Introduction

The question of whether Library usersO wayfinding behavior is consistent over time has a
complicated, contradictory answer: yes (to some degree) and no. A key finding from this
dissertation is that the Library appedto have two main groups of wayfindersNpeople who
navigated popular (i.e., observed frequentlyNtwo or more times) segments and people who
navigated unpopular (i.e., observed infrequentlyNonce) segments. Regarding consistency of
wayfinding behavior over time with regard to frequencgedmentsit is necessary to discuss
these two groups separately. The discussion of potential consistency of Library user wayfinding
behavior over time also includes discussion of observed wayfinding behaviors, many of which

were observed too infrequently to be considered in this context.

7.2.2 Potential Consistency of Segments over Time

For people who navigated popular segments, tlvasegeneral consistency over time in
that segments that were observed most frequently in April also were observed most frequently in
July and September. As discussed in Chapter 5, the most popular segenersisgments 3, 4,
and 24, which conneetlthe east entrance to the circulation line and the circulation line to
circulation stations 1 and 2, all using the most direct path. Beyond these three segments,
however, theravas little consistency of use for any of the other popular segments except that
about half of segments observed 2-4 times during a given observation week also were observed
with similar frequency during the other two observation weeks.
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However, thereid not seem to be any consistency by day of the week. That is, a
segment observed frequently on Monday of one observation week might not have been observed
on Monday during either of the other two observation weeks. Rather, that segment might have
been observed frequently on Wednesday during one of the other observation weeks and Saturday
during the third week. With regard to wayfinding behavior across days of the week, there did
not seem to be any consistency.

Regarding people who navigated unpopular segments, there did not appear to be any
consistency over time. One caveat here is that, as defined in this dissertation, unpopular routes
were not observed more than once and theraf@ere not observed over time. The only
consistency here seemed to be that, no matter when observations occurred (i.e., regardless of
observation week or day), about half of all observed segments were unpopular segments. It
seems that, for people navigating unpopular segments in the Library, the only real consistency
over timewas their inconsistency.

The highest-traffic areas of the Libramgre whatwas consistent about Library user
wayfinding behavior. The areas between the circulation line and the tables south of the
nonfiction stacks, between the circulation line and the circulation desk, and along the two main
aislesof the Library (east and westlere consistently high-traffic. The walkway between the
west main aisle and the circulation area (desk and line) to the auditorium, restrooms, and water
fountain also consistently showed high traffic. There also were several consistently high-traffic
intersections, and two of these (at either end of the circulation desk) also were noted as high-
traffic areas during the pilot study (Mandel, 2010), indicating some real consistency of use of

these areas over time.

7.2.3 Potential Consistency of Observed Wayfinding Behaviors over Time

Beyond segments, the unobtrusive observation also included observation and notation of
observed wayfinding behaviors, such as Lost/Wander, U-Turn, etc. In generalydbere
consistency of these observed behaviors, with each behavior observed in less than 20% of cases.
For the two most frequently observed behaviors, Looked Around and Follow/Join, some
discussion of their use over time is possible.

For both of these behaviors, little real consistency of use over time was observed.
Looked Around varied in observed frequency of use across both observation weeks and days of
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the week. Slightly more people looked around in July than April or September, and this behavior
was observed most frequently on Mondays and Thursdays. For wayfinders who followed or
joined other Library users, thenes more consistency of use across days of the week than

across observation weeks. While considerably more wayfinders were observed to follow or join
in September and April than July, this behavior was observed fairly evenly across days of the

week.

7.2.4 SummaryNInconsistency of Library User Wayfinding Behavior

Overall, whether looking at frequency of observation of particular segments or observed
wayfinding behaviors, Library usersO wayfinding behavamgenerally inconsistent over time
However, when looking at high-traffic areas, theas some consistency. So, the real
consistencies over timeere the high-traffic areas and that Library usersO wayfinding behavior
was inconsistent when looking at segments or observed wayfinding behaviors. That sashat
consistent about the wayfinding behavior observed for this dissenedfotihat it tenddto
varyNby use of segments and by use of observed wayfinding behaviors. Ultimately, this
research found that Library usersO wayfinding behas®inconsistent over time, but these
inconsistent wayfinders would require further study to determine what caused their
inconsistencies. It was possible their inconsistencies were caused by the variety of goals people
came to the Library to satisfy (e.g., researching a specific topic, needing to use a computer,
attending a program, browsing). Also, these inconsistent wayfinding behaviors might be variant
across facilities where people might have different goals.

7.3 User Navigation in the Library Entry Area

7.3.1 Introduction

To some degree, the description of Library usersO navigation in the Library entry area
mirrors the preceding discussion about whether Library usersO wayfinding befasvior
consistent over time. Here, though, the discussion engasal#iferences among node-node

connections; that is, the different ways users connected the same two nodes using varying

150



connecting segments. Discussion also focuses on issues of predominant segments and

appearance of lostness in the Library.

7.3.2 Both Consistent and Inconsistent User Wayfinding Behavior

In general, the findings related to nagenode connections had several implications.
First, they indicated that theweas some consistency in user wayfinding between specific nodes.
Of all nodeto-node connections observed multiple times during this research, 53.3% of those
connections were observed to have only one connecting segment being navigated by observed
Library users. In addition, of those noterode connections that were observed to have
multiple connecting segments, many had one predominant connecting segment that was used by
the majority of users observed to navigate between those two nodes. This indicated that, when
deciding how to navigate between two nodes in the Library, most udess oh the same way as
other users who also navigated between those two nodes, for example the 37 users who
connected the east door and circulation line via the more direct segment (Segment 3) versus the
one user connecting these two nodes via the convoluted Segment 62/ad Hespite the fact
that theravere countless other connecting segments possible between any two given nodes in the
Library. What could not be known from these observatwaswvhy most users navigated the
same connecting segments, although some assumptions could be made with regard to choice of
more direct versus more deviant paths.

Second, the findings also indicated that some users navigated vastly different connecting
segments between two given nodes compared to other users. Take the same example of the
nodeto-node connection between the east entrance and the circulation line (depicted in Figure
5.4). This nodde-node connection was observed 38 times, but 37 of the users observed making
this nodeto-node connection did so using themeconnecting segment. Only one maverick
navigated a different path. Because the findings sddlere to be a predominant connecting
segment between most notderode connections, this meant there alece many instances of
connecting segments taken by one observed user.

So, in addition to there being some consistency in how Library users navigated between
two nodes, there alsmas inconsistency. This suggedthat predictions of human wayfinding
behavior might work for some percentage (maybe even a majority) of people, but such
predictions would not be 100% accurate of all humansO wayfinding behavior. For predictions of
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wayfinding behavior to be 100% accurate, the predictions would have to include the concepts of
predominant routes as well as secondary (and even tertiary) routes in most cases.

Even then, the ability to predict those secondary and tertiary segments with any accuracy
is as yet unknown. Given the irregularities visible in some of the secondary and tertiary
segments observed in this research (see for example Segment 62 in Figure 5.5), such predictions
would need to consider irregularities in navigation, such as people weaving back and forth,
making U-turns, and other radical changes of direction. This research did not illunawnete
make such predictions, and it is likely that considerable additional research would be necessary
to reach a point of developing a theory to support making such predictions with any degree of
acaracy. Such a theory would require new base assumptions about human wayfinding behavior
as many wayfinding theoriesNincluding PassiniOs Conceptual Framework of WayfindingN
assume wayfinders have intended destinations, which might not describe all library user
wayfinding behavior.

7.3.3 Predominant Routesnd Issues of Lostness

Among people connecting the same two points who utilized different connecting
segments, most wayfinders teado use one connecting segment predominantly. These
predominant segments also teddo represent the more direct paths between the two nodes,
indicating that the majority of wayfinders in the research site preferred the more direct path.
This finding corroborated the literature, such as Dalton (2003) who also found users to prefer
more direct paths.

However, it must be noted first that not everyone utilized the more direct path, possibly
because thewere not aware of it but also possibly because tirerg browsing, lost, or for other
reasons. However, without knowing the specific reasons guiding people along these less direct
paths, it could not be assumed that those paths reprdsentfinding failures, as would be
suggested by Best (1970), who defined lostness as any deviation from the most direct path
between two points. Best himself found that wayfinders might haaredoecessful in finding
their intended destinations utilizing these less direct paths and therefore caftsiderselves
not to be lost. Golledge indicated that solving the wayfinding problem successfully (i.e.,
reaching the intended destinatiamgs what matters most to users, not the directness of their
paths (1999).
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7.3.4 SummaryNDichotomous View of Library UsersO Navigation in the Entry Area

For people connecting the same two nodes, some were very consistent in using the
predominant segment (the one used most frequently) or other connecting segments used multiple
times. For others, their behavior was inconsistent with the majority of observed Library
wayfinders in that they used an unpopular segment to connect the two nodes. In general, a
predominant segment teedito be the straightest or most direct segment connecting two given
nodes, which might be a reason behind some consistency of Library user wayfinding behavior.
However, deviation from, or inconsistency with, these more direct, predominant segments did
not presume wayfinding failure (i.e., not finding the intended destination). This research could
not explain why some Library users chose less direct segmentsvasdoidssible thewere
browsing or engaging in serendipitous information seeking.

Another possibilitywas that Library usersO wayfinding behavior varied depending on
whether the wayfinderas alone or with another person. Interviewees indicated this to be the
case as many answered in multiple parts, providing different routes they had used when they
came to the Library with different purposes, such as people who said they came to the Library
with and without their children, altering their routes depending on whether their children
with them. Unobtrusive observation also indicated that navigating with another person likely
alteredroutes. People who followed or joined another person were more likely to navigate
routes with five or more stops than people who navigated alone. Overall, and as noted in
discussing the first research question, Library users were observed to be both consistent and

inconsistent in their wayfinding behaviors through the Library entry area.

7.4 Description of UsersO Routes in the Library Entry Area

7.4.1 Introduction

For the most part, users described their entry area routes in multiple parts, and sometimes
based on multiple purposes. No users were able to recall their typical entry routes smoothly; all
had to contemplate their OtypicalO route and then narrated their descriptions with several stops
and starts. Users attempted to describe their typical routes as best they could, but many indicated
they were unsure of the accuracy of the routes they described, not by saying this directly, but by

153



their demeanor when describing the routes (e.g., looks of confusion or uncertainty on their
faces) Also, users indicated that their OtypicalO routes dependvhomever they came with

to the Library, with routes varying if usesgre alone or with their children or families.

7.4.2Users@escriptions of Entry Area Routes

Even when people had taken the same routes through the Library regulaslgrand
doing their best to recall those routes, they could not just relay them clearly without putting some
thought and recollection into it. Many interviewees relayed their routes with many stutters, even
with the floor plan and the ability to look around the Library as they provided their descriptions
as guides. Asking people to recall events is a known limitation of interview research (Schutt,
2006), and it turned out to be a factor in this dissertation. Given that so many interviewees spent
a considerable amount of time and energy in providing descriptions of their entry routes, the
researchewas sure they did everything they could to provide accurate descriptions. However,
the trustworthiness of these descriptigras unknown and the intervieweesO struggles to recall
thar typical routes suggesdthat their route descriptions might not haverbeompletely
accurate. This strongly suggedt need for future research that would employ a think aloud
protocol during an active wayfinding task so participants could relay their thoughts and decision-
making activities as they occurred.

As far as reasons why people navigated certain routes through the Library entry area are
concerned, not everyone was able to articulate an answer. Some stated reasons were shortest,
straightest, and easiest routes, which concurred with the finding from the observation that, for
people who conneetlthe same two nodes with different segments, the majadtgalusing the
most direct segment. Other reasons were habit, passing areas or materials needed, and avoiding
obstacles (also noted during unobtrusive observation). However, three of the 16 interviewees
specifically said theyid not know why they had navigated their described entry area routes.

7.4.3DescribedEntry Area Routes and Popular Observed Segments

There appe&dto beadiscrepancy between observed popular segments and described
entry area routes. Some of the most frequently observed segments edtireeentry door to
the circulation line or circulation desk. However, only two interviewees said they go to the
circulation desk as their first stop in the Library. While most interviewees did indicate visiting
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the circulation desk, they indicated they went there on theirowtgf the Library, rather than
on their wayinto the Library. Reasons for this discrepameye unknown and may have related
to intervieweesQ difficulties in recalling their typical routes.

7.4.4 Potential Impacts of Library Regulations on User Wayfinding Behaviors

Prior to installing the self-checkout machine at the east end of the circulation desk in
2007, the Library employed certain rules that impacted user behavior. First, the east entry door
wasentrance onlyand the west entry door wasit only with a gate between the circulation desk
and the exit door to prevent theft of library materials. Second, circulation policies previously
limited users to 10 items checked out at one time and to carrying $0.00 in fines in order to
circulate new materials and use the computers. These policies have changgtlfhey
seenedto beaffecing usersO wayfinding behavior.

Although both the east and west entry dawese both entry and exit several years prior
to data collection for this dissertation, the vast majority of observed ns@40( 84.21%)
entered through the east door, the historical entry door. Also, of people observed to exit the
Library during the 10-minute observation period{1), 64.79%1=46) exited the west door,
the historical exit door. The interviewees corrobedahis finding, with two people specifically
stating that they had to enter through the east door and exit through the west door because there
was a gate blocking entry through the west door. Even though that gate was removed four years
prior to data collection for this study gbeinterviewees continued to access their long-standing
schemata with regard to how to enter and exit the facility and were not updating their schemata
with new information (i.e., thegeened not to have noticed that the gate had been missing for
four years).

In addition to the effect of the LibraryOs entry-exit door history, historical circulation
policies also seem to be affecting user wayfinding behavior. By far, the most frequently
observed segments connected the front door and the circulation desk or circulation line. One
explanation for thisvas that users continued to stop at the circulation desk before conducting
any other business in the Library because tireg accustomed to having to return books and
pay fines before they could use the computers or check out new materials. Although users could
carry 50 items and fines up to $5 on their account as of this research, they sélil tmbm
stopping at the Circulation Desk first to attend to these matters.
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These issues likely bore heavily on user wayfinding behavior in this facility, and perhaps
user wayfinding behavior in general. If people continued to access old schemata without
updating them in light of new surroundings or regulations, then wayfinding cuesctrieedert
people to these changes. It seditat simply removing an exit gaias not enough to let
every user of the facility know that both doors had become entry and exit. Perhaps when a
policy such as which doavas entry and whickvas exit changed, the facility managers should
havemade a concerted effort to inform users of this change, either through noticeable signage or
verbal cues, such as circulation staff verbally informing users of the change as theyl cl¢ck
books or engaged in other circulation transactions. This would be an area where future research
could be fruitful for library facility managers, as well as managers of other facilities, to
understand the wayfinding ramifications of changing physical layouts/impediments as well as

regulatory policies.

7.4.5 SummaryNEntry Area Route Descriptions

Overall, Library users described routes that @dssnilar nodes as those observed
during the unobtrusive observation. However, how they coedéubse nodes seau
different, and particularly, the order in which they dithe nodes seezd vastly different.
While many users were observed to visit the circulation line or circulation desk first, only two
interviewees indicated circulation as their first stop in the Library. Reasons for this discrepancy
were unknown, but one possibilityas the intervieweesO general difficulty in describing their
entry area routes. Many struggled with recalling their typical routes, and thisghoirst need
for further research that would ask people to navigate whilevileay observed and while they
thought aloud. Such research might allow further investigation into resolving these

discrepancies.

7.5 Use of PassiniOs Wayfinding Strategies

7.5.1 Introduction

In general, this research found limited use of PassiniOs five wayfinding strategies. The

first two strategies were neither observed during unobtrusive observation nor mentioned during
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interviews. Strategies 3 and 5 were both observed and noted during interviews, and Strategy 4
was mentioned by interviewees. However, observation and interviews led to relatively few
instances in which PassiniOs strategies were either observed or mentioned, leading to a
conclusion that they might havedreused by Library wayfinders but not necessarily to any great

degree.

7.5.2Issues Investigating Strategy 1 and Strategy 2

As noted in Chapters 5 and 6, unobtrusive observation and intensive interviews were
unable to identify use of wayfinding Strategies 1 and 2 (Dividing the Task into Manageable Parts
While Keeping an Eye on the Larger Task at Hand and Narrowing, respectively) to any
significant degree. Because these strategies would have been employed cognitivelsrethey
not visible to an unobtrusive observer, making observation an ineffective method of measuring
the degree to which wayfinders empolthese strategies. Also, wayfinders sedio be
unable to articulate (or remember) use of the strategies when asked about them in interviews,
making interviews another ineffective method of investigating use of these strategies.

One possible mechanism for investigating use of Strategy 1 and Strategy 2 would be to
conduct research that includes a think-aloud protocol while users complete a wayfinding task,
such as during cognitive mapping tests as reported by Kitchin (1997). In research like that, the
difficulties in observing or asking people to remember cognitive processes would be tempered by
having people describe their thoughts (1) as they conduct the wayfinding tasks and (2) as they
think about what they are doing to solve the wayfinding problem. Of course, since these
strategies relate to cognitive processes, it is possible that even a think-aloud protocol would not
bewell-suited to investigating the use of these strategies satisfactorily, but the potential value of
the think-aloud protocol makes this an area for future research, especially with regard to testing
the validity of Strategies 1 and 2.

7.5.3 Strategy 3: Adapting and Responding

Interviewees mentioned using the strategy of Adapting and Responding more than any of
the other five wayfinding strategies. Much of what they &ldnto the category of trying to do
one thing, encountering an obstacle, and having to do something else to accomplish oneOs
ultimate goal. Although this strategy could not be observed physically during the unobtrusive
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observation, it possibly explained observed wayfinding behaviors such as making U-turns and
weaving to avoid obstacles, which were observed in about 7% of cases. These behaviors were
observed much less frequently than other observed wayfinding behaviors, which edmtithst

the fact tlat, of all five strategies, Strategy 3 was mentioned most often by interviewees.
However, this strategyas not easy to observe physically, angas likely that making U-turs

and weavingvere only two manifestations of Strategy 3.

7.5.4 Strategy 4: Accessing OneOs Schemata

Unlike Strategies 1 and 2 that were not mentioned during the interviews, possibly
because thewere difficult to recall, Strategy 4 represedt cognitive process that interviewees
did say they had emplegwhile wayfinding in the Library. Several interviewees mentioned
doing things from habit or because they had learned how to solve a wayfinding problem
previously so they used the same solution during subsequent Library visits. Learning how to
solve a problem and then repeating that strategy could be useful for wayfinding, but relying on
habit could have a downside. Two interviewees said they could only enter through the east door
and exit through the west door because thene relying on old, outdated schemata that told
them the east door all@d only entrance and west door allesonly exit. However, both doors
were made entrgind exit in 2007 so these wayfindersO schematadéete updated in order
to be effective as a wayfinding strategy.

7.5.5 Strategy 5: Gathering Information and Adapting Accordingly

In contrast to Strategy 3 which was mentioned most by interviewees but noted in only 7%
of observed cases, Strategy 5 was mentioned by only five interviewees but was observed more
than any other observed wayfinding behavior. This was observed as looking around, which was
noted in about 14% of cases, nearly double the frequency with which Strategy 3 was observed.
Also, looking aroundvas a physical manifestation of Gathering Information, not Adapting
Accordingly so itwas likely that even more (unobserved) wayfinding behaviors related to this
strategy. Gathering information, in fact, was mentioned by two interviewees and both Gathering
Information and Adapting Accordingly were mentioned by three interviewees, so e¢seme
Library users might have baengaging in only half of this strategy. This could not be said with
certainty, however, as interviewees might have been able to recall using only the first half of the
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strategy even if they actually had used both pieces of the strategy while wayfinding. Here again,
a think aloud protocol might be able to delve further into user wayfinding behavior.

7.5.6 SummaryNSeemingly Limited Use of PassiniOs Wayfinding Strategies

Based on the interviews and unobtrusive observation, one might conclude that PassiniOs
wayfinding strategies actually were not employed by the majority of wayfinders in the Library.
However, given the difficulty in ascertaining cognitive behaviors through physical observation or
recollection during interviews, this could not (and should not) be taken as a certainty. What this
research did showas that wayfindersvere using PassiniOs strategies to some degree.

Additional research would be necessary to test the use of these strategies more fully. One
possible approach has been mentionedNan experiment employing think aloud protocol to try to
capture wayfindersO thoughts as they occurred. Also, observed wayfinders and interviewees
indicated other wayfinding behaviors outside PassiniOs Conceptual Framework of Wayfinding:
following or joining another person, giving directions, appearing to be lost or wandering, waiting
for another person, and weaving with no discernable obstacle. Further research would be needed
to gather more data on the degree to which wayfinders employed PassiniOs strategies
(particularly Strategies 1 and 2), as well as these other behaviors.

7.6 Use of PassiniOs Wayfinding Styles

7.6.1 Introduction

This research found more frequent use of PassiniOs two wayfinding styles than of his five
strategies. The Linear Style, or use of the signage system, was mentioned by many interviewees,
although it was observed very infrequentlyNonly four times out of almost 300 observed cases.
The spatial style was observed more often, as well as being mentioned during the interviews. Of
concern, howevewyas that the limited observation of uses of the linear style coincided with
findings that the Library contaéal excessive signage and that about half of interviewees were
dissatisfied with the LibraryOs existing signage.
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7.6.2 Use of the Linear Style

Although one might think that a signage system would be used more often than
architectural legibility or other wayfinding cues and tools, in this Library, the Linear Style seems
to be used less frequently than the Spatial Style. Both the observed wayfinders and the
interviewees seeedto employ the Spatial Style with greater frequency than the Linear Style,
although thisvas more pronounced among the observed useits iy four wayfinders were
observed to consult a sign. For wayfinders wieoe using the signs (primarily based on
interviews), theywere using a wide variety of library signs, including call number signage that
could have bendifficult to decipher. Slightly less than half of interviewees, however,
specifically noted that theyidinot use signs in the Library. Reasonseghfor this lack of use,
but several interviewees indicated problems with the signage such as the signs were too
complicated, too unnoticeable, or too small to use effectively.

7.6.3 Use of the Spatial Style

Observed wayfinders and interviewees in this researcisegsedto make greater use of
the Spatial Style than the Linear Style in navigating this facility. This aggtacontradict the
vein in library design literature emphasizing signage systems as effective means of facilitating
library wayfinding. Whatvas happening in this Libramyas that people seesdto be using
other wayfinding cues and tools, such as people, rather than the Linear Style. In fact, people
seenedto be the most frequently relied upon wayfinding tool, mentioned by nearly all of the
interviewees. Use of architectural legibility or familiarity with the setting also were mentioned
infrequently, although these might haveebased more often than the results indicated given
that interviewees seemed to struggle recalling how they had been wayfinding in the Library.

7.6.4 Problems of Excessive Signage

Very few usersr{=4) were observed to utilize signs and half of interviewees said itiey d
not use the signs in the Library. Although several reasons were given for this lack of use, one
reason that stood owtas the description of the signs as background noise. Given that the
Library had over 1,300 signs at any time, this remeas of particular concern, both to the
researcher and to the library wayfinding and signage expert.
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In fact, the literature specifically wagd against excessive signage (Eaton, 1991; Marks
& Findley, 2006). Passini himselfidasignage could not overcome fundamentally confusing,
complex, or inaccessible architecture (Arthur & Passini, 1992). This senthagrthoed by
Dogu and Erkip (2000) and Eaton (1991), whidl $laat architecture should allow visual
orientation to a facilityvithoutsignage. In discussing the wayfinding success of an academic
library, Marks and Findley (2006gd that the wayfinding successs attributable partially to
the fact that signage Ois adequate but has not been overdone to the point of there being so many
signs that people donOt see themO (p. 17).

A way to overcome this excessive signage would be by viewing the signage as a
complete system. Use of a signage system rather than disconnectedsigasommended by
Brown (2002), Byam (1979), Mallery and DeVore (1982), Selfridge (1979), and Spencer and
Reynolds (1977), as well as the signage expert consulted for this dissertation. She was shocked
by the number of signs in the Library although she noted that she had found excessive signs in
many public libraries and she had found it difficult to prove to librarians the adverse effects of

excessive signage on user wayfinding.

7.6.5 SummaryNGreater Use of the Styles Than the Strategies

Overall, it seeradthat Library users empled PassiniOs wayfinding styles more often
than his wayfinding strategies. Of course, this findiuag predicated upon limitations discussed
previously, such as the inability to observe cognitive processes physically and the challenges for
interviewees in recalling cognitive processes. Also, the stydes more broad and general in
their description of wayfinding behavior than the strategies, and in fact, the strategies could be
seen as subsidiaries of the styles. What matters here is that, while thevatylased by
Library wayfinders, the Library signage system might haebendering full utilization of the
Linear Style. The LibraryOs excessive signeageseen as blending into the background and this
was part of the reason wayfindewgre not utilizing the linear style fully.
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7.7 User-Recommended Modifications to the LibraryOs Wayfinding System

7.7.1 Introduction

Most recommendations for altering the LibraryOs wayfinding system related to the
signage system or the pathways. However, very few modifications were recommended as
interviewees seem to be pleased with the Library and their ability to find things in the Library.
This was what they indicated, despite also describing times when they were lost, could not find
something, or had trouble understanding the call number system. In fact, several people
specifically said therevas no need to alter the pathways or the signage. Why so many uders sa
theywere satisfied with the LibraryOs wayfinding system while also indicating they struggled to
wayfind in the Librarywas unknown and requires further investigation through future research.

7.7.2 Modifications Related to the Linear Style

The most frequently mentioned modification to the signage systsnthe idea of
implementing a color-coding system for the LibraryOs signage. This might be used within
sections, such as using color to indicate genres of DVDs, or to segregate areas of the Library
from each other, such as the childrenOs room versus the reference desk. Use of color to segregat
zones of the libraryas suggested by both the literature (Baskaya et al., 2004) as well as the
library wayfinding and signage expert. In addition, color coding helped wayfinders make fewer
errors in completing wayfinding tasks, increased floor plan recognition, and facilitated more
accurate sighting in a study by Evans et al. (1980).

Any implementation of a color-coding system would have to be careful, however, as the
effectiveness of color-coding would depend heavily on usersO tasks and the number of potential
categories (Spencer & Reynolds, 1977). Spencer and Reynolds noted that colomesding
good for rapid or precise identification of areas so it might be less useful for people with specific
information needs or whaere in a hurry. Also, the more categories theeee, the less
effective color-coding would be because color-coding works best with easily differentiated
colors; for example, red is easier to distinguish from yellow or blue than from other shades of

red, orange, and pink.
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7.7.3 Modifications Related to the Spatial Style

Very few specific recommendations were made regarding changes that related to the
Spatial Style, although requests to modify pathways were more frequent than requests to modify
signage. The most frequent recommendation was to modify the LibraryOs pathways. Users did
not provide any specific recommendations. They mostly said they would prefer straighter
pathways or that, if furniture were not in their way, they would navigate straighter pathways than
theywere able to use in the Library asnasduring the interviews.

7.7.4 SummaryNTrouble with Wayfinding Does Not Translate into Requested
Modifications

Although many users seeahto struggle wayfinding in the Library, including
interviewees who indicated problems finding what they had sought and observed wayfinders
who made U-turns or appeared lost, that did not seem to translate into recommended changes to
improve the LibraryOs wayfinding system. These two key possibilities for explaining this.
First, itwas possible that interviewees were uncomfortable indicating anytrasgvrong since
they might have been trying to provide the answer they thought was expectedNthat mathing
wrong. Second, they might have known sometiwag wrong because they had struggled to
wayfind in the facility, but they might not have known how to modify the LibraryOs wayfinding
system to facilitate easier wayfinding. In either casea# clear that just because people

struggled to wayfind in the Library did not mean they would say thingeedéeadhange.

7.8 Summary Discussion of PassiniOs Conceptual Framework of Wayfinding

PassiniOs Conceptual Framework of Wayfinding (1884 ased on the goal of
designing a facility that guides usersktmwndestinations. However, that might not be 100%
effective for libraries where some users do not have known destinationsNthey are intentionally
browsing the collection or facility. In addition to the literature on serendipitous information
seeking ¢f. Foster & Ford, 2003; Spink, 2003) that demonstrated the occurrence of this type of
library information-seeking, this dissertation found some users agtedne lost, wandering, or
bouncing back and forth between service desks (e.g., from the circulation desk to the reference
desk and back to the circulation desk or from the reference desk to the corefputiersk and
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back to the reference desk). All three of these behaviors indicated users who did not necessarily
have a&knowndestination as they eneegtrand navigated the facility.

This did not mean that those users did not have valid wayfinding information needs. In
fact, Lynch sal that itwas valuable to wander a labyrinth, as long as there were no fear of
becoming totally and irrevocably lost (1960). Library users engaged in serendipitous
information seeking or other browsing-type behaviors still would require wayfinding guidance, it
just might be different guidance than what would be needed by users with known destinations.
For example, a user who knew he inteditb locate fiction books would require guidance to get
him from the front door to the fiction section, but a user who did not know what kind of books he
intencedto find would need guidance from the front door to a variety of areas to help him get an
idea of what, exactly, h&as looking for.

Overall, Library users made some use of some of PassiniOs strategies (3, 4, and 5) and
styles (both 1 and 2). Additional research better able to delve into cognitive processes would be
necessary before one could conclude that Strategies 1 and 2 were invalid. Future research also
should consider the addition of following or joining another person, giving directions, appearing
to be lost or wandering, waiting for another person, and weaving with no discernable obstacle
within the framework. This and other areas for future research are discussed in the next chapter.
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CHAPTER 8

RECOMMENDATIONS, FUTURE DIRECTIONS, AND
CONCLUSIONS

8.1 Overview

This dissertation is a case study that investigated user wayfinding behavior in a medium-
sized public library facility in South Florida. As wayfinding is the method by which humans
orient and navigate in space, this issue is critical for public librariesNfacilities people enter
seeking to fulfill an information need but which they must navigate physically in order to fulfill
that need. Therefore, public library users haw@information-seeking needs upon entering the
facility: their original information need and the spatial information they need to locate that
information. However, many public libraries are not designed with consideration of user
wayfinding needs or wayfinding behavior. The purpose of this dissertation is to provide a first
step into understanding library user wayfinding behavior in order to address the need for library
facilities that are designed to facilitate user wayfinding.

To address this need, this research investigated six questions:

RQ3. To what degree is user wayfinding behavior in the entry area of a medium-sized
public library facility consistent over time (i.e., from spring to summer to fall)?

RQ4. How do Library users navigate beyond the main entrance, specifically, what routes do
users of this library facility travel from the entrance and through the entry area?

RQ6. How do users describe the routes they take from the entrance of the facility, what
reasons do they give for taking these routes, and to what degree do these described
routes match (or not) the most popular routes observed in the Library?

RQ7. Which of PassiniOs five wayfinding strategies (if any) are Library users employing to
navigate through the entry area of the facility, dividing the task into manageable parts
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while keeping an eye on the larger task at hand, narrowing, adapting and responding,
accessing oneOs schemata, or gathering information and adapting accordingly?

RQ8. Which of PassiniOs two wayfinding styles (if any), or some combination of both, are
Library users employing to navigate through the entry area of the facility, reliance on
the linear style through usage of the facilityOs signage system, or reliance on the
spatial style through the userOs spatial understanding of the Library setting, including
the userOs familiarity with, architectural legibility of, and wayfinding cues and tools
available in the setting?

RQ7. In what ways (if any) would Library users alter the LibraryOs wayfinding system, for
example widening pathways, adding or changing signage, or other recommendations?

The first two questions were investigated via unobtrusive observation of library user wayfinding
behavior in the research site and the remaining four were investigated via intensive interviews
with library users. The research also included a document review of the wayfinding tools
available in the research site in order to describe the context in which user wayfinding behavior
occurred in this facility and an expert review of the findings to ensure validity and obtain
expertsO feedback on the findings and recommendations for the research site and future research
needs. All together, this multi-method dissertation was approached as a case study.

The preceding chapter discussed the findings in relation to each of the research questions
so that is not repeated here. This chapter includes recommendations specific to the research site,

areas for future research, and overall conclusions from the dissertation.

8.2 Recommendations for the Research Site

A range of recommendations could be made to facilitate user wayfinding in the Library
selected as the research site, some of which would be relatively easy and inexpensive to
implement and others of which would require major reconstruction. Although the
recommendations are aimed specifically at this research site, it is possible (and, according to one
of the experts, likely) that they will be applicable to and useful for many public libraries, and
other types of libraries. However, as this research has limited generalizability due to being a
case study, the recommendations are designed for the research site; other libraries may use or
adapt them as would be suitable to their organizations. Recommendations are divided according
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to ease of implementation (in time and dollars) so that the research site and other libraries have
guidelines for both quicker fixes and longer-term solutions.

8.2.1 Relatively Easier and Less Expensive Solutions

One of the critical issues found in the Library related to its signage system. The Library
maintaired over 1,300 signs at any given time during the study, yet wayfimggesnot found to
be using those signs to guide them to their destinations. Only four cases were observed to
consult a sign during the unobtrusive observation and fewer than half of interviewees indicated
reliance of signs to guide them through the Library. As changing signage does not require
physical reconstruction of the Library facility, signage-related recommendations fall into the
category of relative ea&s and less expensive solutions.

8.2.1.1 Reduce the number of total signsAs discussed in Chapter 6 (and illustrated in
Figure 8.1), interviewees indicated that theeee too many signs in the Library, causing the
signs to become Owhite noiseO that users ignored while wayfinding in the facility. Figure 8.1
shows a view of the first floor non-fiction stacks, illustrating the plethora of signs in that area.
All the stacks ends in the non-fiction area include Dewey Decimal signage, as well as some extra
sign(s). In Figure 8.1, the extra signs are decorative signs that explain what topics are cataloged
within certain Dewey centuries (e.g., 500s, 600s, etc.), but other extra signs include regulatory
signs regarding not reshelving books and general library policies. Also, the non-fiction stacks
have subject signs hanging above the stacks (visible in Figure 8.1) and smaller, subject signs in
holders affixed to the shelves, which are not visible in Figure 8.1 but do contribute to the Owhite
noiseO effect.

The library signage expert concurred that excessive sigmagya critical problem in
libraries in general, in fact stating that she thought the library philosophy of just throwing up
more signs to minimize the incidence of users asking repetitive questasrte of the main
problems facing library facilities. She reinforced the idea from the literature (Brown, 2002;
Byam, 1979; Mallery & DeVore, 1982; Selfridge, 1979; Spencer & Reynolds, 1977) that signage
must be designed asgstemand specifically a system using levels. For example, the LibraryOs
area signage could be level one, then subject/specific signage could be level two. Whatever the
levels are, the signs should be designed consistently so that all level one signs would be the same
sizeNthe same size sign with the same size type. Consistency within the levels would allow the
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Library to reinforce the meaning of the signs so that wayfinders could understand just by seeing
the size of the sign, what kind of sigrwas.

Figure8.1: lllustration of excessive signage in the Hartion stacks.

The first thing for the LibraryOs staff to do would be to go through the Library with an
inventory of all signs (which this researcher could provide) and eliminate all signs that are
redundant or unnecessary. Then the LibraryOs staff could conduct a walk-through of the facility,
starting from the entrance to see what useess they navigate the facility. A walk-through
exercise could be very helpful in identifying where decision points are (places where people
determine their next direction) as these should include pertinent signage. In addition, the Library
might look at the quantity of signage in other, similarly-sized facilities to get an idea of how
many signs are OtypicalO or the Library might conduct research with users to see how many signs
actually are needed. Such a study might involve removing the signs from a particular area of the
Library and asking users to navigate that area, marking nodes where they feel they need a sign to
help them get to the next decision point.

8.2.1.2 Incorporate color-coding into Library signage.Several of the interviewees
indicated they would like to see the Library incorporate color-coding into multiple types of
signage. One of the experts concurred, noting that text-heavy signage would not be not

particularly useful for guiding wayfinding behavior in libraries. She indicated that use of color
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would be a way to get usersO attention and help guide users who preferred more visual than
textual styles of signage. The Library has used color-coding for the easy readers in the
childrenOs room (See Figures 8.2 and 8.3 for examples of this), and some of the interviewees
based their comments on seeing how effective that color-coded signage was.

The Library could incorporate color in several ways. One of these would be to color-
code areas of the Library, for example making all ChildrenOs Department signage green and all
fiction signage blue. In doing this, the Library should take care to reinforce the color-coding
with some other differences between the signs, such as font, to accommodate the needs of people
with color blindness. Once areasre color-coded, the Library could add color-coded stripes on
the floors or walls that direetl wayfinders to specific areas of the Library, similar to striping
used in hospitals. The library signage and wayfinding expert recalled at least one library that
was using colored carpeting to guide usersO paths, for example using one color of carpet to make
a strip of carpeting that dirext users toward the childrenOs room. She also sadgest color
could be used further, to reinforce signage levels (e.g., signage level one is red, signage level two
IS green, etc.) or to segregate areas of the Library using different colors of carpeting or wall
paint. Also, the Library could color-code subjects areas within the nonfiction stacks or genres
within the Media section, but the Library should be careful not to overdo the color-coding as
excessive usage could confuse users who would see blue=fiction and then blue=art in the

nonfiction area and become confused about what blue really represented in the Library.
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Figure8.2 Example of colorcoding in the J RDR section of the ChildrenOs Room: THareatpry sign.

Figure8.3: Example of colorcoding inthe J RDR section of the ChildrenOs Room: The-colding in
use on spine labels.
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8.2.1.3 Rearrange easily moveable furniture Although reconstruction of the facility or
relocation of the seven-foot-high (and floor-bolted) nonfiction stacks would require considerable
effort, some furniture could be relocated easily. The LibraryOs staff could utilize information
about high-traffic areas of the Library to ease congestion in these areas by minimizing furniture
that might have ben constricting passageways. For example, many segments crissdcross
between the circulation line and the tables to the south of the nonfiction stacks, and other
segments traversed the area between the tables and nonfiction stacks, even though this walkway
was about two feet wide. The Library should consider relocating these tables to a lower-traffic
area of the Library to open up traffic flow in the area in front of the circulation line (wlash
one of the most visited nodes). In doing so, the Library also would open the possibility of
putting a display stand or other event signage here so event signs would not need to be dispersed
throughout the Library in the excess with which they were dispersed during data collection.

Figures 8.4 and 8.5 demonstrate this recommendation. Figure 8.4 shows a diagram of
how the furniture might be relocated, with one table removed from the Media area, and all four
tables removed that currently sit across from the Circulation Line. A number of other tables
would be relocated, including the remaining sitting area in Media, and two of the tables in New
Books. Also, the Circulation Line would be moved closer to the middle of the area between the
Circulation Desk and Non-Fiction stacks, and both the Information Kiosk and the display case
currently in New Books (the gray diagonal box in Figure 8.4) would be moved closer to the
Circulation Line. This would give users time to look at the Information Kiosk and display case
while in the Circulation Line, possibly encouraging greater use of these display areas. Figure 8.5
shows that the entry area would look like after the recommendations in Figure 8.4 were
implemented. In this new arrangement, users would have wider pathways to navigate in the

entry area, especially around the Circulation Desk and Circulation Line.
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Figure8.4: Recommended furniture relocations in the entry area.

Figure8.5. New entry area after implementation of recommendetitfire relocations.
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8.2.2 A More Difficult and Expensive Solution

One of the most complicated and expensive solutions would be a complete overhaul of
the LibraryOs interior layout. Although such a solution would be incredibly costly in both
financial and time resources, given the age of the facility, it might be a worthwhile idea to
consider. If the Library were able to obtain funding for such an endeavor, then Library staff
could use the findings from this research to design a facility that facilitated user wayfinding
without need of excessive signage. Such an undertaking would require commitment of time,
energy, and monetary resources, but would be a longer-term solution than removing a few signs.

Any such undertaking should take into account both the findings from this research and
general wayfinding principles from the literature. For example, this research indicates that there
may be two main groups of users, with regard to wayfinding: users who visit the Library with an
intended goal/destination in mind and users who visit the Library without such a goal/intended
destination. The degin of a new facility should tke into account the needs of both types of users,
allowing for directed wayfinding in a linear manner (i.e., from point A to point B to point C) and
for browsing or serendipitous wayfinding, where a user might be guided indirectly from one
place to another, taking him to areas of the Library, materials, and services he might known have
known he was seeking. Such design requires a linearly-arranged signage system that provides
information at each decision point about what is beyond that decision point (helping users gets
from point A to points B and C), as well as open architecture or other cues that allow the user to
see beyond the decision point. Incorporating both techniques could lead to a facility where a
user reaches the first decision point and the signs indicate what is at the next decision point and
how to get there, while the architecture affords a view of areas beyond even that next decision
point.

8.3 Recommendations for Library Architects, Designers, and Facility Managers
While this dissertation is a case study, and therefore not generalizable, the findings from
this research may be transferrable to some degree. In case study research, generalizability

generally is not a goal of the research; the researcher may try to generalize results to some
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broader theory, but this must be tested through replication (Yin, 1984). However, the findings
may have transferability, or the ability to be applied to other settings (e.g., other libraries, other
information organizations). Decision-makers in these other facilities need to consider the
findings for themselves to determine the degree to which they think these findings will transfer
to their settings. It is likely that some of the findings will transfer, such as the finding about the
two main types of wayfindersNthose with and without an intended destination in mind. While
Passini (1981) does not consider wayfinders who lack an intended destination, other work in LIS
(cf. Foster & Ford, 2003; Spink, 2003) has identified the act of serendipitous information
seeking, which, by definition, lacks an intended destination. This suggests that the
recommendation above regarding needing to design a facility for both types of users may be
transferrable to other libraries and information organizations.

Further work on general recommendations for library architects, designers, and facility
managers is needed, and such work could culminate in a facilities planning manual based around
principles of wayfinding. As noted in Chapter 2, much of the library facility planning literature
pays, at best, lip service to issues of wayfinding. Most of the library facility planning literature
discusses space allocation in terms of collection needs (American Library Association, 1970;
Dahlgren, 1988; Holt, 1986b; Sannwald & Smith, 1988) or community needs (Brawner & Beck,
1996; Cohen & Cohen, 2003; Dahlgren, 1985, 1996; Jones, 2001; Lushington, 2002; Lushington
& Kusack, 1991; Nelson, Altman, & Mayo, 2000; Public Library Association, 1979), without
paying much (if any) attention to spatial information needs (Bryan, 2007; Cohen & Cohen, 1978;
Sannwald, 1992; Veatch, 1979), and even these are not all focused on specific wayfinding needs.
A manual that focuses on wayfinding needs and that includes a step-by-step guide for assessing
user wayfinding in a given library would be of great value to the profession.

8.4 Implications of This Research for PassiniOs Conceptual Framework of Wayfinding

Passini (1981) identifies two styles and five strategies of wayfinding. The styles are
more over-arching descriptions of user wayfinding behavior, people either rely on the linear style
(the signage system) or the spatial style (architectural cues, familiarity with the setting, etc.), and
sometimes both. This research bears out PassiniOs thinking with regard to the two styles. Users
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were observed to utilize both styles, and interviewees stated they used both styles, and with some
regularity.

When it comes to the strategies, however, this research does not support PassiniOs
thinking as strongly. Only three of the strategies were observed or mentioned by interviewees
(Strategy 3: Adapting and Responding, Strategy 4: Accessing OneOs Schemata, and Strategy 5:
Gathering Information and Adapting Accordingly). The other two strategies (Strategy 1:

Dividing the Task into Manageable Parts While Keeping an Eye on the Larger Task at Hand and
Strategy 2: Narrowing) were neither observed nor mentioned by interviewees. There are several
possible reasons for this lack of mention of Strategies 1 and 2, such as the difficulty in observing
or articulating cognitive processes, but the fact remains that these strategies were not found to be
factors guiding user wayfinding in the research site. While additional research might dig further
into these strategies, such as via an experiment with think aloud protocol, the lack of mention of
two strategies combined with the observation of a host of other wayfinding behavior raises a
question as to the value of PassiniOs Conceptual Framework of Wayfinding for library user
wayfinding research.

There also is an issue with regard to use of Strategy 4: Accessing OneOs Schemata. Some
of the interviewees who mentioned relying on schemata were relying on outdated, incorrect
schemata, such as the interviewees who said they must enter through the east door and exit
through the west door. Although the Library changed the entry/exit patterns in 2007, users
interviewed in 2010 still thought the Library was using the old entry/exit patterns. It would be
beneficial to consider the extent to which Strategy 4 is a useful strategy for wayfinders. When
people access outdated, incorrect schemata, that may be hindering their wayfinding, rather than
facilitating it. Passini does not state specifically that any of the strategies are more or less useful
than others, but some investigation of the degree to which the strategies (especially Strategy 4)
actually help people wayfind could be useful to further development of the model.

As noted previously, Passini (1981) does not account for wayfinding without an intended
destination. But this is a type of wayfinding that occurs in libraries, so there is a question of
whether PassiniOs framework, as it stands, is sufficient to describe user wayfinding behavior in a
library. Perhaps itis not. Perhaps, the framework needs to be modified to account for
wayfinding with and without an intended destination. Such modification might consider
including the additional wayfinding behaviors identified by this research: following or joining

175



another person, giving directions, appearing to be lost or wandering, waiting for another person,
and weaving with no discernable obstacle. This case study alone is not sufficient evidence to say
that PassiniOs framework is invalid in general or for libraries in particular, but this research does
raise doubt as to the validity of the framework, as it stands, for library user wayfinding.

A modified framework might include additional strategies or even styles of wayfinding.
Perhaps serendipitous wayfinding is a third style that could be incorporated into the framework.
Perhaps following or joining is a new strategy (and, in fact, this research indicates that following
or joining another person is a strategy that a number of wayfinders employed in the research
site). Any such modifications would need to be based on additional, empirical research guided
by PassiniOs framework, as well as the findings here that suggest additional styles and strategies.
The next section discusses areas for future research, and future research for PasisniOs framework

is an area ripe for additional research.

8.5 Areas for Future Research

This dissertation leads to several areas for future research. These areas can be
categorized according to future research for libraries and information organizations, for
wayfinding in general, and for PassiniOs Conceptual Framework. A list of potential overarching

research questions for each area follows.

8.5.1 Future Research Areas for Libraries and Information Organizations

Given that signage/as one of the critical issues found with the LibraryOs wayfinding
system and the plethora of literature on library signage (as well as the fact that wayfinding
research questions are in the next section), potential areas for research for libraries and
information organizations focus on issues of signage. Example questions include:

¥ How many signs are there in other libraries and to what degree are wayfinders using
them?

¥ How many signs should there be by square footage, and is this a useful metric by which
to allocate library signage?

¥ How many signs are there in libraries that users find more navigable than others?
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Which types of signs (e.g., area signs, call number signs, etc.) are wayfinders using most
and least to help direct their navigation and why is this so?

To what degree would color-coded signage facilitate library user wayfinding?

What is the degree of difference between how much wayfinding matters to new users
unfamiliar with a library building versus regular users of that facility?

Is wayfinding behavior inconsistency related to usersO goals for using the library facility?
If so, how?

There are myriad other future research areas for libraries and information organizations, and a

key area might be to look at the situational factors that impact user wayfinding. For example, to

what degree does a userQOs pre-existing attitude when entering the facility affect his wayfinding

ability in the facility on any given day? Situational factors also relate to the library itself, and

research could look at the degree to which management, personnel, funding, and other

organizational-based situational factors impact a facilityOs ease of wayfinding.

8.5.2 Future Research Areas for Wayfinding

As with research areas for libraries and information organizations, the potential list of

research questions for wayfinding is infinite. A few example questions are provided here:

¥
¥
¥

What facilitates user wayfinding most: signs, maps, tours, or verbal instructions?

Why are some areas of a facility experiencing higher levels of traffic than other areas?
Do users, in fact, prefer straighter and more direct paths or are they using these paths
because they see others using them?

What makes some wayfinders walk on a more direct path and others appear to meander?
To what degree are users stopping at specific nodes for specific reasons, what are those
reasons, and to what extent does this affect their overall wayfinding behavior?

What are the motivations behind different wayfidning behaviors, such as why do some
users use more direct paths and others meander? To what degree are these different
behaviors related to the usersO goals for using the facility, such as having an intended
destination vs. intending to browse?

To what degree are findings from this research replicable in other facilitiesNlibraries,

museums, bookstores, etc.?
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Future research could incorporate use of additional technologies for recording user wayfinding
behavior, such as asking users to wear RFID tags, carry GPS-enabled smart phones with a
special app (application), or use scanning apps enabled by smart phone cameras to Ocheck inO tc

specific places as they wayfind in a facility.

8.5.3 Future Research Areas for PassiniOs Conceptual Framework of Wayfinding

Future research into PassiniOs Conceptual Framework is of particular interest to the
researcher as she believes this frame has the potential to be widely applicable to the design of all
types of pubc use fadities although research is needed to investigate whether Strategies 1 and
2 are valid descriptors of user wayfinding behavior. Also, as this dissertation is merely a first
step in exploring the accuracy with which the framework explaeswayfinding behavior,
considerable work remains with regard to testing this framework in order to develop propositions
and move it further into becoming a theory. A beginning list of research questions follows:

¥ If userswere given a wayfinding task to complete in a facility and asked to think aloud
while completing the task, which (if any) of PassiniOs styles would they use to complete
the task? Does the type of task affect which of the two styles wayfinders use?
¥ If userswere given a wayfinding task to complete in a facility and asked to think aloud
while completing the task, which (if any) of PassiniOs strategies would they use to
complete the task? Does the type of task affect which of the five strategies wayfinders
use?
¥ To what extent would an experiment using think aloud protocol show use of Strategies 1
and 2, as well as the other three strategies and two styles of wayfinding?
¥ If the styles and strategies were explained to wayfinders, to what degree would they
understand what the styles and strategies mean?
o To what degree would they realize they are or are not using the styles and
strategies while they wayfind?
o0 To what degree are the styles and strategies they use while they wayfind
facilitating or hindering their wayfinding?
¥ To what degree are users employing any of the wayfinding behaviors observed in this
research what do not fit in PassiniOs Conceptual Framework of Wayfinding: following or
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joining another person, giving directions to another person, appearing to be lost or

wandering, waiting for another person, and weaving with no discernable obstacle?

8.6 Importance of Wayfinding Research in Public Libraries

Despite the increasing shift toward digital services, the facility remains crucial to the
daily operation of a public library. However, research in library facilities tends to occur in
academic libraries, and whatever facility evaluation research does occur in public libraries tends
to be aimed at practitioner journals, not theoretically based, and focused on collection and
furniture space needs with minimal attention paid to user wayfinding needs. However, it is
critical for public library facility designers to understand how users actually orient and navigate
in public library facilities. Without such understanding, it is difficult (if not impossible) to
design public library facilities that make it easy and intuitive for users to wayfind in them.

Successful wayfinding relies on a facility to provide sufficient, effective, and
opportunely-located spatial information to solve wayfinding problems. This is akin to how
information-seeking relies on a library or other information organization to provide sufficient,
effective, and opportunely-located information to solve information needs. Whether a user has
an intended destination in mind or not, when he wayfinds in a facility, he requires the facility to
provide all the spatial information he needs to solve his wayfinding problem(s). Without
research into what those problems are and the types of information needed to solve them in
public libraries, public library facilities are unlikely to be designed that facilitate user
wayfinding.

This dissertation is a step in the direction of developing a body of empirical, theoretically
guided research infoublic library facility design and evaluation that emphasizes investigation of
user wayfinding behaviors as a guide to designing facilities that users can navigate intuitively.
While additional work still needs to be done, and that work is varied in the types of research
guestions that may be asked such as the questions posed above, the critical point is that the work
is necessary Without this work, public library facilities may not be easy for users to navigate,
and this can have negative consequences for the libraries as organizations. Facilities designed

without user wayfinding information needs in mind may be more difficult for users to navigate
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while seeking information, likely decreasing satisfaction levels with the facility, and potentially
adding fuel to the arguments against continued support for the physical public library facility.

On the other hand, the ability to evaluate the degree to which a public library facilitates
wayfinding can lead to a facility that improves delivery of public library services and access to
library resources. Improved wayfinding information systems in public library facilities can
lessen user information-seeking frustration in complicated, mazelike libraries, esgeially
libraries cut service hours in the wake of budget cuts, leaving users less time to search the
libraries to find the information and resources they need. Second, improved wayfinding systems
can ease the burden on librariesO staffs to direct users to different areas of the libraries that users
could find for themselves if the librariesO wayfinding systems were more intuitive and self-
explanatory, as a labyrinth should be. Also, improving librariesO wayfinding systems can
improve the overall findability of information and resources stored in the libraries, helping users
find information they might miss otherwise. All of this can increase usersO levels of satisfaction
with public library facilities, and with public libraries as organizations. This can result in
increased support for public libraries, both financial and moral support, which is critical in the
current political and economic climate that tends to be negative towards support for library

facilities.

8.7 Conclusions

The public library facility design literature identifies the importance of understanding
user wayfinding behavior and designing around it, and this study was designed to explore these
issues. The overall purpose of this case study was to explore user wayfinding behavior in a
medium-sized public library. The specific purposes of this research were to investigate the
following questions:

¥ How users navigate from the entrance of a library,

¥ Which routes are most popular and areas that experience the highest traffic,

¥ What methods users employ to conduct this navigation and specifically if these methods
relate to PassiniOs Conceptual Framework of Wayfinding,

How users feel about their ability to wayfind (or not) in the facility, and

Ways they would like the existing wayfinding system to be altered (if any).
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The goal of the study was to explore these topics with an eye toward helping the Library improve
the facilityOs ease of wayfinding and overall usability. This dissertation was a case study, and, as
such, its findings and conclusions were limited to the research site. Additional research would
be needed to compare findings and conclusions regarding users of the Library in this research
with user wayfinding behavior in other sites.

Overall, users navigated in two main ways from the entrance: along more direct paths and
along more meandering paths. Interviewees indicated that their wayfinding behavior changed
when theywere alone or with other people and Sameappeagedtrue for unobtrusively
observed wayfinders. People who navigated with other people (either children or other adults)
appeaedto be more likely to make more stops along their route than people wayfinding alone.

It was possible that whether or not a wayfind@s alone or with another person affstthe
decision to use more direct or more meandering paths, but this would require further
investigation.

The highest traffic areas of the Library surroedthe circulation dsk\the pathway
between the circulation desk and the circulation line, the pathway between the circulation line
and a nearby bank of tables, and the intersections on either end of the circulation desk. Other
high-traffic pathwaysvere the main east and west aisles. This fineviag not particularly
surprising to the experts familiar with the site as they lsag®a large number of users
traversing these areas regularly.

Users navigated the Library using a variety of wayfinding behaviors. These behaviors
were classified as follows: following or joining another person, giving directions to another
person, getting directions from another person (either staff or another Library user), looking
around, looking at a sign, appearing to be lost or wandering (determined by irregular, weaving,
and winding routes), making a U-turn, being accompanied by a staff member for a portion of the
wayfinderOs route, waiting for another person, weaving around or avoiding an obstacle, and
weaving for no apparent reason (i.e., no obstacle identified). Looking around was the mos
frequently observed behavior, and despite the plethora of signs in the Library, looking at a sign
was the least frequently observed behavior. Some of these behaviors fell into PassiniOs styles
and strategies of wayfinding, but the reseaidmdt demonstrate that peoplere using either
Strategy 1: Dividing the Task into Manageable Parts While Keeping an Eye on the Larger Task
at Handor Strategy 2: Narrowing. Useri&ldseem to use the two stylesNLinear and SpatialN
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and the other three strategiesNStrategy 3: Adapting and Responding, Strategy 4: Accessing
OneOs Schemata, and Strategy 5: Gathering Information and Adapting Accordingly.

Even though interviewees indicated problems when wayfinding in the Library, such as
getting lost, they also repedan overall satisfaction with their ability to wayfind in the facility.
When asked for recommendations to alter the facility, most interviewees did not have anything
to say other than that the facility was great and they had no problems. However, when asked to
describe how they had found materials in the Library previously, most also indicated a time
when they had struggled to wayfind successfully. Also, when asked why they had taken certain
routes or how they would walk if furniture were not in their way, the most common responses
related to straighter and more direct paths. Although few interviewees actually said they thought
the Library should build more direct pathways, this segim be a recommendation thesgre
making implicitly. Recommendations they made explicitly related to signage, such as better
signs, larger type, and use of color-coded signs.

Overall, this research concluded that user wayfinding behavior in the reseavehissite
variant to some degree, but the degree to whichateaso or why thatvas so remaied
unexplored. About half of observed users navigated via segments that other users also navigated,
but the other half navigated via segments that they alone navigated. itheoé appear to be
arny degree of consistency over time other than to say that Library user wayfinding bekessior
consistently inconsistent. Also, this research concluded that a significant amount of work
remairedto be done with regard to PassiniOs Conceptual Framework of Wayfinding. This
research did not find use of two of the strategies, but that likely was because people struggled to
articulate and recall cognitive processes. This framework holds potential for explaining user
wayfinding behavior, but additional research is necessary to investigate more fully the degree to

which the styles and strategies are valid descriptors of how users wayfind.
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APPENDIX A

GLOSSARY OF KEY TERMS

Built environmentconstructed surroundings, either constructed cities and towns, or
constructed buildings arfdcilities

Case studyOan empirical inquiry that investigates a contemporary phenomenon within its
real-life context; when the boundaries between phenomenon and context are not clearly
evident; and in which multiple sources of evidence are usedO (Yin, 1984, p. 23); Oa setting or
group that the analyst treats as an integrated social unit that must be studied holistically and
in its particularityO (Schutt, 2006, p. 293)

Content analysisa systematic, objective, quantitative analysis of message characteristics
(Schutt, 2006)

Day of the weelgenerally speaking, Sunday, Monday, Tuesday, Wednesday, Thursday,
Friday, and Saturday, but in the dissertation, this did not include Sunday or Friday since the
Library serving as research site was not open to the public on Sundays or Fridays
Document reviewcontent analysis of a set of documents

Evaluation methods of assessing how well a person, service, facility, etc. is serving its
purpose or purposes

Expert reviewmethod in which the researcher recruits experts to review research findings to
determine their face validity, along with other issues related to data quality

Facilities managementnethods by which the staff who work in a built environment
coordinate, organize, and keep track of materials and services stored in that built
environment

Facility evaluation methods of assessing how well a building serves its purposes

Gender sex of the user, that is male or female
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Geographic Information Systems (GI®computer-based tool[s] for the input, storage,
management, retrieval, update, analysis and output of informationO (United Nations, 2000, p.
121)

Intensive interviewsempirical, qualitative research method in which the researcher asks
open-ended, unstructured questions and records the answers of research subjects who are
asked to provide in-depth information on their feelings, experiences, and perceptions on a
given topic or topics (Schutt, 2006)

Inter-coder reliability degree to which coding of the same concepts, themes, etc. by different
observers are related

Inter-observer reliability degree to which observations of the same people, places, or events
rated by different observers are related (Schutt, 2006)

Interstitial: for purposes of this research, the term interstitial refers to spaces in the Library
not identified with specific furniture or assigned areas (mostly portions of walkways)
Intra-coder reliability. degree to which coding of the same concepts, themes, etc. by the
same observer at different times are related

Intra-observer reliability degree to which observations of the same people, places, or events
rated by the same observer at different times are related

Library facility: the physical manifestation of a library; the libraryOs building containing all
materials, furniture, servicestc.

Library service populationthe group of users to whom a library statutorily provides access,
services, materials, etc.

Library use measurestatistics and other data that record the level of use of a library, such
as circulation and reference transactions or the number of observed users in specific areas
Library user communitythe library service population, as well as additional users of the
library who may reside outside the libraryOs statutory service area

Location of stops along the routie place at which the nodes occur (e.g., at the circulation
line or the information kiosk)

Lostnessdeviation from the most direct route between a starting point and intended
destination (Best, 1970); the feeling of not knowing where one is at a given location in space
Medium-sized public librarya public library serving a population greater than 25,000 and

fewer than one million users
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Navigation an intentional method of guiding oneOs direction through space

Number of stops along the routle total number of nodes (i.e., stops the user makes along
the routes) at which the wayfinder stops while navigating the complete route

Node a stop point along a userOs route

Orientation a method by which one locates his bearings (i.e., North, South, East and West)
in space

Other wayfinding behaviorany additional behaviors beyond PassiniOs Conceptual
Framework of Wayfinding that the researcher observed users conducting while wayfinding in
the Library entry area

Path Othe channels along which the observer customarily, occasionally, or potentially
movesO (Lynch, 1960, p. 47)

Post-occupancy evaluation (PQE)the examination of the effectiveness for human users of
occupied designed environmentsO (Zimring & Reizenstein, 1980, p. 429)

Public library: a library open to all people in a community with services offered at no charge
Reliability: the degree to which a research method can be expected to provide the same data,
when replicated by different researchers in different places, with different research subjects,
or at different times

Route a path that takes a wayfinder from a starting point to an ending destination; in the case
of this dissertation, the complete path a user takes from the entry door to his final stopping
point, which may be the exit door

Saturation pointstrategy employed in determining the number of interviewees for intensive
interviewing whereby interviewees are selected until the researcher reaches the point when
new interviews seem to yield little additional information (Schutt, 2006)

Schematamodels in our heads established from lessons learned during past experiences that
guide future behaviors, including wayfinding behaviors

Segmenta portion of a route that connects one stop point (node) to a second stop point
(node)

Signage visual displays intended to direct or orient users of a built environment, often using
text or pictograms to convey messages; also known as signs

Signage systenan interconnected network of visual displays intended to direct or orient

users of a built environment
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Space allocationa method by which the area within a facility is divided according to one or
more principles to allot physical space for different materials, services, furniture, etc.
Spatial behaviarthe methods by which one moves through and interacts with his
surrounding spaces

Spatial orientationOa personOs ability of mentally imagining and representing a physical
setting and of situating him or herself spatially within that representationO (Passini, 2002, p.
97)

Time of dayDefined in the pilot study by the one-hour periods of data collection, but defined
in the dissertation by the ten-minute sample periods used for unobtrusively observing
wayfinders

Unobtrusive observatiorempirical research method in which the researcher watches and
records behaviors and actions of research subjects in a covert manner so the subjects are not
aware that research is occurring or that they are being watched and recorded

Validity: goal reached when statements or conclusions about empirical reality are correct
(Schutt, 2006)

Wayfind to orient and navigate in space

Wayfinder one who orients and navigates in space

Wayfinding the method by which humans orient and navigate in space, and particularly in
built environments such as cities and complex buildings, such as public libraries; Oa problem-
solving process with a particularity: it operates in space and requires spatial informationO
(Passini, 2002, p. 98)

Wayfinding information and/or tools the user consults at each gtegame kinds of

wayfinding information being analyzed in the document review, such as signs, Library staff,
and maps

Wayfinding systenthe entirety of the network of information that guides orientation and
navigation in a built environment, including but not limited to the environmentOs circulation

system, visual cues, use of color and architecture, and signage
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APPENDIX B

HUMAN SUBJECTS APPROVAL DOCUMENTS

Original Approval Memorandum

Office of the Vice President For Research
Human Subjects Committee

Tallahassee, Florida 32306-2742

(850) 644-8673 FAX (850) 644-4392

APPROVAL MEMORANDUM
Date: 5/27/2010
To: Lauren Mandel

Address: MC 2100
Dept.: COLLEGE OF INFORMATION

From: Thomas L. Jacobson, Chair

Re: Use of Human Subjects in Research
Lost in the Labyrinthine Library: A Multi-Method Case Study Investigating Public Library User
Wayfinding Behavior

The application that you submitted to this office in regard to the use of human subjects in the
proposal referenced above have been reviewed by the Secretary, the Chair, and two members of
the Human Subjects Committee. Your project is determined to be Expedited per 45 CFR ©
46.110(7) and has been approved by an expedited review process.

The Human Subjects Committee has not evaluated your proposal for scientific merit, except to
weigh the risk to the human participants and the aspects of the proposal related to potential risk
and benefit. This approval does not replace any departmental or other approvals, which may be
required.

If you submitted a proposed consent form with your application, the approved stamped consent
form is attached to this approval notice. Only the stamped version of the consent form may be

187



used in recruiting research subjects.

If the project has not been completed by 5/25/2011 you must request a renewal of approval for
continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your
expiration date; however, it is your responsibility as the Principal Investigator to timely request
renewal of your approval from the Committee.

You are advised that any change in protocol for this project must be reviewed and approved by
the Committee prior to implementation of the proposed change in the protocol. A protocol
change/amendment form is required to be submitted for approval by the Committee. In addition,
federal regulations require that the Principal Investigator promptly report, in writing any
unanticipated problems or adverse events involving risks to research subjects or others.

By copy of this memorandum, the Chair of your department and/or your major professor is
reminded that he/she is responsible for being informed concerning research projects involving
human subjects in the department, and should review protocols as often as needed to insure that
the project is being conducted in compliance with our institution and with DHHS regulations.

This institution has an Assurance on file with the Office for Human Research Protection. The
Assurance Number is IRBO0000446.

Cc: Melissa Gross, Advisor
HSC No. 2010.4112

First Protocol Revision Approval Memorandum

Office of the Vice President For Research

Human Subjects Committee

Tallahassee, Florida 32306-2742

(850) 644-8673 FAX (850) 644-4392

APPROVAL MEMORANDUM (for change in research protocol)
Date: 8/18/2010

To: Lauren Mandel

Address: MC 2100
Dept.: COLLEGE OF INFORMATION

From: Thomas L. Jacobson, Chair

Re: Use of Human Subjects in Research (Approval for Change in Protocol)
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Project entitled: Lost in the Labyrinthine Library: A Multi-Method Case Study Investigating
Public Library User Wayfinding Behavior

The form that you submitted to this office in regard to the requested change/amendment to your
research protocol for the above-referenced project has been reviewed and approved.

If the project has not been completed by 5/25/2011, you must request a renewal of approval for
continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your
expiration date; however, it is your responsibility as the Principal Investigator to timely request
renewal of your approval from the Committee.

By copy of this memorandum, the chairman of your department and/or your major professor is
reminded that he/she is responsible for being informed concerning research projects involving
human subjects in the department, and should review protocols as often as needed to insure that
the project is being conducted in compliance with our institution and with DHHS regulations.

This institution has an Assurance on file with the Office for Human Research Protection. The
Assurance Number is IRBO0000446.

Cc: Melissa Gross, Advisor
HSC No. 2010.4924

Renewal Approval Memorandum

Office of the Vice President For Research
Human Subjects Committee

Tallahassee, Florida 32306-2742

(850) 644-8673 FAX (850) 644-4392
RE-APPROVAL MEMORANDUM

Date: 4/4/2011

To: Lauren Mandel

Address: MC 2100
Dept.: COLLEGE OF INFORMATION

From: Thomas L. Jacobson, Chair
Re:  Re-approval of Use of Human subjects in Research

Lost in the Labyrinthine Library: A Multi-Method Case Study Investigating Public Library User
Wayfinding Behavior
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Your request to continue the research project listed above involving human subjects has been
approved by the Human Subjects Committee. If your project has not been completed by
4/2/2012, you must request a renewal of approval for continuation of the project. As a courtesy, a
renewal notice will be sent to you prior to your expiration date; however, it is your responsibility
as the Principal Investigator to timely request renewal of your approval from the committee.

If you submitted a proposed consent form with your renewal request, the approved stamped
consent form is attached to this re-approval notice. Only the stamped version of the consent
form may be used in recruiting of research subjects. You are reminded that any change in
protocol for this project must be reviewed and approved by the Committee prior to
implementation of the proposed change in the protocol. A protocol change/amendment form is
required to be submitted for approval by the Committee. In addition, federal regulations require
that the Principal Investigator promptly report in writing, any unanticipated problems or adverse
events involving risks to research subjects or others.

By copy of this memorandum, the Chair of your department and/or your major professor are
reminded of their responsibility for being informed concerning research projects involving
human subjects in their department. They are advised to review the protocols as often as
necessary to insure that the project is being conducted in compliance with our institution and
with DHHS regulations.

Cc: Melissa Gross, Advisor
HSC No. 2011.6076

Second Protocol Revision Approval Memorandum

Office of the Vice President For Research

Human Subjects Committee

Tallahassee, Florida 32306-2742

(850) 644-8673 FAX (850) 644-4392

APPROVAL MEMORANDUM (for change in research protocol)
Date: 9/12/2011

To: Lauren Mandel

Address: MC 2100
Dept.: COLLEGE OF INFORMATION

From: Thomas L. Jacobson, Chair

Re: Use of Human Subjects in Research (Approval for Change in Protocol)
Project entitled: Lost in the Labyrinthine Library: A Multi-Method Case Study Investigating
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Public Library User Wayfinding Behavior

The form that you submitted to this office in regard to the requested change/amendment to your
research protocol for the above-referenced project has been reviewed and approved.

If the project has not been completed by 4/2/2012, you must request a renewal of approval for
continuation of the project. As a courtesy, a renewal notice will be sent to you prior to your
expiration date; however, it is your responsibility as the Principal Investigator to timely request
renewal of your approval from the Committee.

By copy of this memorandum, the chairman of your department and/or your major professor is
reminded that he/she is responsible for being informed concerning research projects involving
human subjects in the department, and should review protocols as often as needed to insure that
the project is being conducted in compliance with our institution and with DHHS regulations.

This institution has an Assurance on file with the Office for Human Research Protection. The
Assurance Number is FWAO00000168/IRB number IRBO0000446.

Cc: Melissa Gross, Advisor
HSC No. 2011.7003
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Original English Language Consent Form

MandelinterviewConsentFormRevisedCleanCopy.doc

Lost in the Labyrinthine Library: A Mult i-Method Case Study Investigating Public
Library User Wayfinding Behavior

You are invited to be in a researchdyt about wayfinding in the JFK Library.
Wayfinding is the method by which humans atiand navigate in space, basically how
you and other library users are able to walk through the library and find the materials,
services, and information you need. You were selected asiblpgsarticipant because
you responded to a recruitmgotster in the JFK Library. | ask that you read this form
and ask any questions you may haviteeagreeing to be in the study.

This study is being conducted by Lauren H. Mandel, Florida State University
College of Communication & Information, Baol of Library & Information Studies.

The purpose of this study is to exmarser wayfinding behavior in the JFK
Library. The specific purposes of this research are to investigate the following questions:

How users navigate from the entrance of a library,

Which routes are most popular and areas that experienbegttest traffic,
What methods users employdonduct this navigation,

How users feel about their ability veayfind (or not) in the facility, and
Ways they would like the existing wayfimdj system to be altered (if any).

The goal of the study is to explore thesedspiith an eye toward helping the library
improve wayfinding in the JFK Library.

If you agree to be in this study, | would ask you to participate in a one-hour
interview. You will be asked series of questions about how you navigate (walk around)
in the JFK Library, what you think about thalkways in the library, and other similar
topics. Also, you will be asked to think@ut how you walk to certain areas of the
library (such as the Reference Desk or Computer Lab) and then draw the routes you take
on a copy of the libraryOs flqgan. The interview session wile audio recorded so that
the researcher can trangx&ithe interview to analyze your responses. The audio
recording will not be made public, and anything you say will be reported only generally.
The transcription will not include yourame; all personal names and identifying
information will be scrubbed (that is, deleted) from thegcaipt. Your name will not be
linked to anything tht you have said.

The study has minimal risks. Participatinghe interviews is not likely to cause
psychological, emotional, or physical harm to you or any participant. Your responses
will be kept confidential.

There are no immediate benefits to gpation, but your pdicipation will help
the researcher better undarsd how JFK Library users wagél (navigate, orient, walk
around, etc.). This will help the researcher make recommendations to the library to make
it easier for you and other librangers to wayfind in the library.

FSU Human Subjects Committee Approved 5/26/10. Void after 5/25/11 HSC# 2010.4112

192



You will receive payment of $20 upon completion of the interview. You may
choose to end the interview at any time. If you end the interview prior to completion,
you will receive a portion of the $20 as follows: if you complete 1-5 of the questions, you
will receive $10 (half the payment), if you colete 6-8 of the questions, you will receive
$15 (three-quarters of the payment), and if you complete 9-10 of the questions, you will
receive $20 (the entire payment).

The records of this study will be kgmtivate and confidential to the extent
permitted by law. In any sort of report | might publish,ill mot include any information
that will make it possible to identify a subjed®esearch records will be stored securely
and only researchers will have access to the records. Audio recordings of your interview
will only be accessible to the researcher andstdber, both of whom will maintain your
confidentiality. The audioacording and transcription,ys any drawings you provide,
will be stored in a secure place by the researcher until December 2016, and the audio
recordings, transcriptions, and route drays will be destroyed on December 31, 2016.

Participation in this study is volumta Your decision whether or not to
participate will not affect your ectent or future relations witRlorida State University or
JFK Library or the entire Hialeah Public Libraries system. If you decide to participate,
you are free to not answer any question ithdvaw at any time Wthout affecting those
relationships.

The researcher conducting this study is Lauren H. Mandel. You may ask any
question you have now. If you have a questater, you are encouraged to contact me,
Lauren Mandel at Florid&tate Universit
contact my advisor Dr. Melissa Gross,

If you have any questions or concerns regarding this study and would like to talk
to someone other than the researcher(s), you are encouragethict the FSU IRB at
2010 Levy Street, Research Building B, Suite 276, Tallahassee, FL 32306-2742, or 850-
644-8633, or by email #lumansubjects@magnet.fsu.edu

You will be given a copy of this farmation to keep for your records.

| have read the above information. | havkealsquestions and have received answers. |
consent to participate in the study.

Signature Date

Signature of Investigator Date

FSU Human Subjects Committee Approved 5/26/10. Void after 5/25/11 HSC# 2010.4112
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Original Spanish Language Consent Form

MandelinterviewConsentFormSpanishRevisedCleanCopy.doc

Perdido en la Biblioteca del Laberinto: Un Estidio de Caso del Multi-MZtodo Que Investiga el
Comportamiento de Wayfinding del Usuario de la Biblioteca Paeblica

A le invitan que estZ en un estudio de la invastig-n sobre wayfinding en la Biblioteca de JFK.
Wayfinding es el mZtodo por el cual los seres humanos orientan y navegan en espacio, bfsicamente c—mo
usted y otros usuarios de la biblioteca pueden caraitravZs de la biblioteca y encontrar los matsijal
los servicios, y la informaci—n que usted necesitseleecionaron como participante posible porque
usted respondi— a un cartel del reclutamiento ebllatB¢a de JFK. Pregunto que usted lee esta formay
hago cualquier pregunta que usted pueda tamtes de acordar estar en el estudio.

Este estudio estf siendo conducido por LaureMaihdel, Florida State University College of
Communication & Information, School of Library & Information Studies.

El prop—sito de este estudio es explorar comperitonwayfinding del patr—n en la Biblioteca
de JFK. Los prop—sitos espec’ficos de estatiga&eis—n son investigar las preguntas siguientes:

C—mo los patr—n navegan datl@da de una biblioteca,

QuZ rutas son la mayor'a del populares y las treas que experimentan el trifico mts alto,
QuZ mZtodos los patr—n emplean para conducir esta navegaci—n,

C—mo los patr—n sienten sobre su capacidad al wayfind (o no) en la facilidad, y

Las maneras quisieran que el sistema wayfinding existente fuera alterado (si cualquiera).

La meta del estudio es explorar estos asuntos con un ojo hacia la ayuda de la biblioteca mejora
wayfinding en la Biblioteca de JFK.

Si usted acuerda estar en este estudio, pedirasgee participara en uratrevista de una hora.
Le harfn una serie de preguntas acerca de c—mo usted navega (dar une vuelta) en la Biblioteca de JFK,
quZ usted piensa en las calzadas en la biblioteca,syastuntos similares. TambiZn, le pedirin pensar en
c—mo usted camina a ciertas treas de la biblioteca (Las Computadoras o La Referencia) y despuZs dibuja
las rutas que usted adquiere una copia del plan de piso de la biblioteca. La sesi—n de la entrevista sert
audio registrado de modo que el investigador puedadriair la entrevista paranalizar sus respuestas.
La grabaci—n audio no sert hecha pceblica, y enalgsé que usted dice serf divulgada solamente
generalmente. La transcripci—n no incluirt su regrtdmtos los nombres personales e informaci—n de la
identificaci—n ser¥n fregados (es decir, suprimido) de la transcripci—n. Su nombre no sert ligado cualquier
cosa que usted ha dicho.

El estudio tiene riesgos m’nimos. El participar en las entrevistas no es probable causar da—o
psicologico, emacional, o f'sico usted o a ningui participante. Sus respuestas serfn mantenidas

confidenciales.

No hay ventajas inmediatas a la participaci—n,queparticipaci—n ayudart al investigador mejor
a entender c—mo wayfind de los usuarios de li@tBita de JFK (navegue, oriente, caminata alrededor,
etc.). Esto ayudart al investigador a hacer recoatémites a la biblioteca de hacerla mis ffcil para usted
y otros usuarios de la bibleta al wayfind en la biblioteca.

Usted recibirf el pago de $20 sela terminaci—n de la entrevististed puede elegir terminar
la entrevista en cualquier momento. Si usted tertaieatrevista antes de la terminaci—n, usted recibir
una porci—n de los $20 como sigue: si usted cotitéstie las preguntas, usted recibirf $10 (mitad del
pago), si usted contesta 6-8 de las preguntas, wstibirt $15 (tres cuartos del pago), y si usted contesta

FSU Human Subjects Committee Approved 5/26/10. Void after 5/25/11 HSC# 2010.4112
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9-10 de las preguntas, usted recibirf $20 (el pago entero).

Los expedientes de este estudio serfn mantepid@sios y confidenciales hasta lo permitida
por la ley. En ninguna clase de informe que pussieue publique, yo nodhuirt ninguna informaci—n
que permita identificar un tema. Los expedientela devestigaci—n sertn almacenados con seguridad y
solamente los investigadores tendrin acceso a logierpes. Las grabaciones audios de su entrevista
sertn solamente accesibles al investigador yaa$triptor, ambos quiZn mantendrt su secreto. La
grabaci—n audio y la transcripci—n, m¥s cualduigo dsted proporciona, sert almacenado en un lugar
seguro por el investigador hasta el diciembre de 206 grabaciones audidas transcripciones, y los
dibujos de la ruta serfn destos el 31 de diciembre de 2016.

La participaci—n en este estudio es voluntaride@si—n independientemente de si participar no
afectart a sus relaciones actuales o futuras con Fitatia University o Biblioteca de JFK o el Sistema
Bibliotecario Pceblico Entero de Hialeah (Hialeah Public Libraries). Si usted decide participar, usted estt
libre de no contestar a ninguna pregunta o de no retirarse en cualquier momento sin afectar a esas
relaciones.

El investigador que conduce este estudio esdrahir Mandel. Usted puede hacer cualquier
pregunta que usted ahora tengaus$ed tiene una pregunta mfs adelante, le animan a entrarme en
contacto con, Lauren Mandel en Florida State Unive| o usted puede
entrar en contactoon a mi consejero Dr. Melissa Gross, -644- su.edu

Si usted tiene algunas preguntas o preocupaciones con respecto a este estudio y los quisiera
hablar con alguien con excepci—n de los investigat®egman a entrar en contacto con Florida State
University IRB (comitZ examinador institucional) 20110 Levy Street, Research Building B, Suite 276,
Tallahassee, FL 32306-2742, 0 850-644-8633, o por el emailrransubjects@magnet.fsu.edu

Le dartn una copia de esta informaci—n a guardar para sus expedientes.

He le'do la informaci—n antedicha. He hecho preguititasecibido respuestas. Consiento participar en
el estudio.

Firma Fecha

Firma del investigator Fecha

FSU Human Subjects Committee Approved 5/26/10. Void after 5/25/11 HSC# 2010.4112
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Renewal English Language Consent Form

MandellnterviewConsentFormRevisedCleanCopy.doc

Lost in the Labyrinthine Library: A Mult i-Method Case Study Investigating Public
Library User Wayfinding Behavior

You are invited to be in a researchdyt about wayfinding in the JFK Library.
Wayfinding is the method by which humans atiand navigate in space, basically how
you and other library users are able to walk through the library and find the materials,
services, and information you need. You were selected asiblpgzarticipant because
you responded to a recruitmgmaster in the JFK Library. | ask that you read this form
and ask any questions you may havietgeagreeing to be in the study.

This study is being conducted by Lauren H. Mandel, Florida State University
College of Communication & Information, Baol of Library & Information Studies.

The purpose of this study is to ex@arser wayfinding behavior in the JFK
Library. The specific purposes of this research are to investigate the following questions:

How users navigate from the entrance of a library,

Which routes are most popular and areas that experienb@ttest traffic,
What methods users employdonduct this navigation,

How users feel about their ability ¥eayfind (or not) in the facility, and
Ways they would like the existing wayfimdj system to be altered (if any).

The goal of the study is to explore thesedepiith an eye toward helping the library
improve wayfinding in the JFK Library.

If you agree to be in this study, | would ask you to participate in a one-hour
interview. You will be asked series of questions about how you navigate (walk around)
in the JFK Library, what you think about thelkways in the library, and other similar
topics. Also, you will be asked to think@ut how you walk to certain areas of the
library (such as the Reference Desk or Computer Lab) and then draw the routes you take
on a copy of the libraryOs flggan. The interview session wilk audio recorded so that
the researcher can tranggithe interview to analyze your responses. The audio
recording will not be made public, and anything you say will be reported only generally.
The transcription will not include yourame; all personal names and identifying
information will be scrubbed (that is, deleted) from thegcaipt. Your name will not be
linked to anything tht you have said.

The study has minimal risks. Participatinghe interviews is not likely to cause
psychological, emotional, or physical harm to you or any participant. Your responses
will be kept confidential.

There are no immediate benefits to pation, but your pdicipation will help
the researcher better undare how JFK Library users wawtl (navigate, orient, walk
around, etc.). This will help the researcher make recommendations to the library to make
it easier for you and other librangers to wayfind in the library.

FSU Human Subjects Committee Approved 4/4/11. Void after 4/2/12 HSC# 2011.6076
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You will receive payment of $20 upon completion of the interview. You may
choose to end the interview at any time. If you end the interview prior to completion,
you will receive a portion of the $20 as follows: if you complete 1-5 of the questions, you
will receive $10 (half the payment), if you colete 6-8 of the questions, you will receive
$15 (three-quarters of the payment), and if you complete 9-10 of the questions, you will
receive $20 (the entire payment).

The records of this study will be kgmtivate and confidential to the extent
permitted by law. In any sort of report | might publish,ill mot include any information
that will make it possible to identify a subjed®esearch records will be stored securely
and only researchers will have access to the records. Audio recordings of your interview
will only be accessible to the researcher andstdber, both of whom will maintain your
confidentiality. The audioacording and transcription,ys any drawings you provide,
will be stored in a secure place by the researcher until December 2016, and the audio
recordings, transcriptions, and route drays will be destroyed on December 31, 2016.

Participation in this study is volumta Your decision whether or not to
participate will not affect your ectent or future relations witRlorida State University or
JFK Library or the entire Hialeah Public Libraries system. If you decide to participate,
you are free to not answer any question ithdvaw at any time Wthout affecting those
relationships.

The researcher conducting this study is Lauren H. Mandel. You may ask any
question you have now. If you have a questater, you are encouraged to contact me,
Lauren Mandel at Florid§tate Universit or you may
contact my advisor Dr. Melissa Gross,

If you have any questions or concerns regarding this study and would like to talk
to someone other than the researcher(s), you are encouragethict the FSU IRB at
2010 Levy Street, Research Building B, Suite 276, Tallahassee, FL 32306-2742, or 850-
644-8633, or by email #lumansubjects@magnet.fsu.edu

You will be given a copy of this farmation to keep for your records.

| have read the above information. | havkealsquestions and have received answers. |
consent to participate in the study.

Signature Date

Signature of Investigator Date

FSU Human Subjects Committee Approved 4/4/11. Void after 4/2/12 HSC# 2011.6076
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Renewal Spanish Language Consent Form

MandellnterviewConsentFormSpanishRevisedCleanCopy.doc

Perdido en la Biblioteca del Laberinto: Un Estudio de Caso del Multi-MZtodo Que
Investiga el Comportamientode Wayfinding del Usuariode la Biblioteca Poeblica

A le invitan que estZ en un estudio dinlsestigaci—n sobre wayfinding en la Biblioteca
de JFK. Wayfinding es el mZtodo por el cual los seres humanos orientan y navegan en espacio,
btsicamente c—mo usted y otros usuarios de la biblioteca pueden caminar a travZs de la
biblioteca y encontrar los materiales, los servicios, y la informaci—n que usted necesita. Le
seleccionaron como participante posible porquedusespondi— a un cartel del reclutamiento en
la Biblioteca de JFK. Pregunto que usted lee esta forma y hago cualquier pregunta que usted
pueda tener antes de acordatar en estudio.

Este estudio estt siendo conducido por éadt. Mandel, Florida State University
College of Communication & Information, Baol of Library & Information Studies.

El prop—sito de este estueioexplorar comportamienteayfinding del patr—n en la
Biblioteca de JFK. Los prop—sitos espec’ficasstieinvestigaci—n son investigar las preguntas
siguientes:

C—mo los patr—n navegan de la entrada de unaddhliot

QuZ rutas son la mayor'a del populares y las reas que experimentan el trifico mts alto,
QuZ mZtodos los patr—n emplean para conducir esta navegaci—n,

C—mo los patr—n sienten sobre su capatidagfind (o no) en la facilidad, y

Las maneras quisieran que el sistema wayfinding existente fuera alterado (si cualquiera).

La meta del estudio es exploestos asuntos con un ojo hacia la ayuda de la biblioteca mejora
wayfinding en la Biblioteca de JFK.

Si usted acuerda estar en esttudio, pedir'a que usted peipara en una entrevista de
una hora. Le hartn una serie de preguntas acerca de c—mo usted navega (dar une vuelta) en la
Biblioteca de JFK, quZ usted piensa en las calzadas en la biblioteca, y otros asuntos similares.
TambiZn, le pedirtn pensar en c—mo usted camina a ciertate agaiblioteca (Las
Computadoras o La ReferenciajlgspuZs dibuja las rutas que dsidquiere una copia del plan
de piso de la biblioteca. La sesi—n @mieevista serf audio registrado de modo que el
investigador pueda transcribir la entrevista para analizar sus resplasiesbaci—n audio no
sert hecha peeblica, y cualquier cosa que usted dice serf divulgada solamente generalmente. La
transcripci—n no incluiry su nombre; tddesnombres personales e informaci—n de la
identificaci—n serfn fregados (es decir, suprindieltd transcripci—n. 8ambre no sert ligado
cualquier cosa que usted ha dicho.

El estudio tiene riesgos m’nimos. El participar en las entrevistas no es probable causar
da—o psicologico, emocional, o f'sico usted 0 a ningui n participante. Sus respuestas serfn

mantenidas confidenciales.

No hay ventajas inmediatas a la papéci—n, pero su participaci—n ayudarit al
investigador mejor a entender c—mo wayfindsladoarios de la Biblioteca de JFK (navegue,
oriente, caminata alrededor, etc.). Esto ayudhidvestigador a hacer recomendaciones a la

FSU Human Subjects Committee Approved 4/4/11. Void after 4/2/12 HSC# 2011.6076
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biblioteca de hacerla mis ffcilrpausted y otros usuarios debidlioteca al wayfind en la
biblioteca.

Usted recibirt el pago de $20 sobre la teawiir-n de la entrevista. Usted puede elegir
terminar la entrevista en cualquier momento. Siduigemina la entrevista antes de la
terminaci—n, usted recibirf una porci—n de los $20 como sigue: si usted contesta 1-5 de las
preguntas, usted recibirt $10 (mitad del pago), si usted contestal@s8pdeguntas, usted
recibirt $15 (tres cuartos del pagp)i usted contesta 9-10 de las preguntas, usted recibirt $20
(el pago entero).

Los expedientes de este estudio sertn maueprivados y confidenciales hasta lo
permitida por la ley. En ninguna clase de infe que puede ser que publique, yo no incluirf
ninguna informaci—n que permita identificar un tema. Los expedientes de la investigaci—n serfn
almacenados con seguridad y solamente los figeeores tendrin acceados expedientes. Las
grabaciones audios de su entrevista serfn sotaraecesibles al investigador y al transcriptor,
ambos quiZn mantendrf su secreto. La grabacidiany la transcripei-n, mis cualquier dibujo
usted proporciona, serf almacenado en un lugarseguel investigaddnasta el diciembre de
2016, y las grabaciones audios, lamscripciones, y los dibujos de la ruta sertn destruidos el 31
de diciembre de 2016.

La participaci—n en este estudio es voluntaria. Ssi-decindependientemente de si
participar no afectarf a sus @tmes actuales o futuras con Fleriitate University o Biblioteca
de JFK o el Sistema Bibliotecario Pceblico Enderdlialeah (Hialeah Public Libraries). Si usted
decide participar, usted edityre de no contestar a ningupgegunta o de no retirarse en
cualquier momento sin afectar a esas relaciones.

El investigador que conduce este estudio es Lauren H. Mandel. Usted puede hacer
cualquier pregunta que usted ahora tenga. Sil tistee una pregunta mis adelante, le animan a
entrarme en contacto con, Lauren Mandel en Florida State Unim

o0 usted puede entrar en contacto con a mi consejero Dr. Melissa Gross, 850-
- mgross@fsu.edu

Si usted tiene algunas preguntas o preocupaciones con respecto a este estudio y los
quisiera hablar con alguien con excepci—n de los investigadamsmda a entrar en contacto
con Florida State University IRB (comitZ exaador institucional) en 2010 Levy Street,

Research Building B, Suite 276, Tallahas$de,32306-2742, o 850-644-8633, o por el email en

humansubjects@magnet.fsu.edu
Le dartn una copia de esta informaai a guardar para sus expedientes.

He le’'do la informaci—n antedicha. He hecho preguntas y he recibido respuestas. Consiento
participar en el estudio.

Firma Fecha

Firma del investigator Fecha
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