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CHAPTER I
INTRODUCTION
Images have evolved into a critical component on many Web sites. Flickr® from Yahoo©
and Google’s Picassa™ are examples of popular Web sites that would not exist if it was not for
the ability to include images. Cultural institutions, such as museums and libraries, provide
online access to representations of cultural objects through specialized collections of digital
images. The display of online collections may vary by incorporating different types of
interactive images. At one time, potential patrons had to consider geographic distances when
planning a visit to a cultural institution. Today, digitized images of collections are accessed
worldwide through Web sites. Challenges exist when managing and maintaining exhibits for
two distinct users: one that may never walk through their doors, and one that has the
opportunity to visit the physical location.
For many organizations and sectors, Web sites display a variety of images for users. For
example, the Royal Ontario Museum in Toronto, Canada, invested a significant amount of
resources to develop an effective way to create, display, and access their interactive image
collection (Royal Ontario Museum, 2008). They collaborated with Arius 3D™ and created a
learning center and digital gallery where students and visitors can supplement their
experiences in the physical museum with an interactive online learning component. In
addition, part of the learning center offers online exhibits allowing virtual visitors the
opportunity to view museum artifacts regardless of geographic location.
Cultural institutions now have alternatives for object representation and image display.
Different image formats offer an array of technical attributes such as image quality, file size, or
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levels of image interactivity while allowing the user to engage with the image displayed on the
screen. Some digital image formats, such as .AVI or .SWF files, allow users the ability to interact
with the representation by providing certain attributes such as rotating, moving, and/or zoom
capabilities. Other digital image files allow for the ability to change the users’ perspective or
distance. These interactive attributes contribute to the challenge of providing optimal access to
these digital assets and learning objects and in the context of users and their differing image
needs.
Standards and guidelines for access to these digital resources are difficult to define due
to rapidly changing technologies and the increasing sophistication of the online user.
Standardized image formats exist such as .JPEG or .GIF and are some of the most common and
widely implemented file formats (Technical Advisory Service for Images, 2008) found on the
World Wide Web. While the standard .JPEG can provide multiple static views, newer formats
allow users a different type of interactive experience. A .JPEG can be sized to load quickly and
display information in a graphic format. It is possible for these smaller files to meet the basic
information-needs of users viewing images on a consumer-level computer monitor. Smaller
files are often implemented when there are concerns regarding bandwidth. More complex file
formats allow for image viewing in greater detail and have features to give the user the
opportunity to interact with the images, resulting in a higher level of image interactivity. For
example, users may have the opportunity to display a 360˚ view, zoom, or control and navigate
the image. Such features typically generate larger file sizes and may require additional
software for viewing and more bandwidth.
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Display, availability, ease of use, and additional software requirements are factors often
considered and researched by information professionals before developing a digital collection.
It is equally important to understand how these decisions impact users. The cost of obtaining
and implementing images with potentially higher levels of interactivity has decreased over
time, making them an option for cultural institutions. However, information professionals may
have difficulties determining the interactive attributes that offer an adequate representation
considering users’ needs, utility, and the availability of a variety of image formats.
Additional research exploring image interactivity and users is needed. This study begins to
investigate the relationships between three factors present when users interact with images:
image utility, information-needs, and interactive images.

Image Utility

Information
Need

Interactive
Images

Figure 1. Relationships explored in study.

Study Overview: Goals, Research Questions, and Research Design
Defining all possible variables that may influence interactions between users and images
is beyond the scope of a single study. Three factors constitute a research triad, each factor
3

providing a different perspective on users’ interactions with images. Image utility is defined as
the users’ assessment of image usefulness. Information-needs represent a reason the user
interacts with the image. Information-needs are divided into two types: tasks and uses. The
tasks are specific scenarios provided to the participants of the study. The uses are suggested
circumstances or needs in which the image would be helpful, according to the participants.
Information-needs are completed by using images with varying levels of interactivity. The
levels of interactivity are determined by the different interactive attributes each image
potentially provides. This study uses two types of image interactivity (functional and
information-rich) and four levels of image interactivity (Levels 0-3). Definitions and examples of
the interactive attributes are found in this chapter.

Image Utility
•User perspective

Levels of Interactivity
•Document/System
Perspective
•Types:
•Functional (Levels 1-3)
•Information-Rich
(Level 0)

Information Need
•Information Use/Task
Perspective
•Types:
•Task
•Use

Figure 2. Factors represented in the research triad as they relate to different components of the
study.
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Goals
The primary goal of this research study is to understand the relationship between three
factors: 1) image utility, 2) information-needs, and 3) varying levels of image interactivity. The
secondary goal is to contribute to the body of knowledge regarding images and user
interactions.

Research Questions
An assumption of this study is that the level of image interactivity likely influences image
utility for the user. Research questions (RQ) provide a basis for exploring the relationship
between image utility, image interactivity, and information-need.
RQ1. What factors affect the relationship between image utility, levels of functional
interactivity, and tasks?
RQ2. What factors affect the relationship between image utility, information-rich
interactivity, and use?
Certain data collection tools and procedures are implemented to answer the research
questions. For both RQ1 and RQ2, participants’ assessment of image utility is collected through
the use of an image survey. For RQ1, the survey provides the user with given tasks and images
containing varying levels of functional interactivity. For RQ 2, the survey measures participants’
assessment of image utility when given an image that provides information-rich interactivity
Follow-up interviews are used to identify additional factors influencing the assessment of image
utility within in the context of functional interactivity (RQ1) and identify uses and additional
factors influencing the assessment of image utility within the context of information-rich
interactivity (RQ2).
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Research Design
This study uses a mixed methodology approach to investigate the research questions. The
quantitative approach explores the assessment of utility for images with varying levels of
interactivity through an image survey. The use of a qualitative approach offers a more in-depth
investigation of image utility, image interactivity, and information-needs and includes semistructured interviews.
Participants are purposefully selected. It is an assumption of this work that the
population sampled has experiences favorable to the study (Gall, Gall, & Borg, 2003).
Participants are undergraduate and graduate students who use digital images during their
coursework and will continue to use digital images in their future professions.

Definition of Key Terms
•

3D image: A digital image representing multiple views of an object and through

interactive attributes. These attributes allow a user to control the view through zooming, 360°
navigation along any axis, and the ability to move the image.
•

Cultural institutions: Information centers whose goal is to preserve, organize, and

provide access to cultural objects. Museums, libraries, and historical societies are examples of
these types of institutions. In this study, images in the test-set are representations of artifacts
found in a variety of cultural institutions.
•

Functional interactivity: This type of interactivity focuses on the ability to provide

multiple views of a single object. Technical capabilities of an image file format and viewer
contribute to interactions between users and images. Interactive attributes provide the ability
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to change or modify the view of the image. For example, attributes allow the participant to
zoom, move, or navigate around the image. There are three levels of functional interactivity in
this study.
•

Image interactivity: Attributes of an image that allow the participant to interact or

engage with visual information captured in the representation. Two types of image
interactivity are defined in this study: functional and information-rich interactivity. Image
interactivity is the specific type of interactivity explored. Research from Human Computer
Interaction (HCI) supported this construct and guides this study.
•

Image representation: One of the two theoretical constructs in this study. Image

representation is divided into two facets: image retrieval and visual authenticity. Studies from
information representation supported this construct (O’Connor & Wyatt, 2004; O’Connor &
O’Connor, 2008; Day, 2008).
•

Image retrieval: One facet of image representation explored in this study. Studies in

image retrieval originate from the field of information science and provide a better
understanding of the processes that occur when users seek out images. Information-need and
relevance are the specific aspects of image representations used.
•

Image utility: An assessment of image usefulness and one factor of the research

triad. Image utility is provided by the participants. Utility values are indicated on a 10-point
Likert Scale and are discussed in detail during semi-structured interviews.
•

Information-need: A scenario in which a user requires a document, in this case an

image, to meet a goal. Two types of information-needs are used in this study, tasks and uses.
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•

Information-rich interactivity: The term information-rich does not express a value

judgment, rather, it refers to the abundance of information, measured in pixels. This type of
interactivity is related to the display of a collection, as opposed to a single object. This detailed
image is created through a high-resolution scan of an environment or setting. This study
defines the setting, captured in the digital representation, as collection of objects. Informationrich interactivity provides zoom capabilities and the ability to move around the image. The
interactive attribute most prominent is the ability to provide a large amount of information,
through a highly detailed representation of a collection.
•

Interactivity: One of the theoretical constructs in this study. Research and findings

from the area of HCI are reviewed. Interactivity is related to two factors of the triad: levels of
interactivity and utility. Interactivity is used to define what occurs between users and
interactive images.
•

Levels of interactivity: Potential interactive attributes of file formats and/or viewers.

There are four levels used in this study, Levels 0-3. Level 0 is used when exploring informationrich interactivity. Levels 1-3 are used with functional interactivity. Table 3 contains a more
detailed comparison of the levels.
•

Tasks: Tasks are specific scenarios which require the participants to use an image to

complete a goal. Previous research that studied information-needs are used to generated the
tasks. They are based on previous work by Fidel (1999), Marion and Levien (1969), and
O’Connor (1993). Tasks are used to explore functional interactivity.
•

Telepresence: A facet of interactivity that is used in the study. Research in
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telepresence is grounded in HCI. Technical variables of telepresence are used to quantify the
different levels of interactivity.
•

Uses: Uses are scenario, situation, or purpose in which participants may find a

particular level of interactivity useful. This is used when exploring information-rich
interactivity. Participants describe a situation where the technical attributes of the
information-rich image would be considered useful. For example, researching maps or
browsing through a collection.
•

Visual authenticity: The second facet of Image Representation used in this study. It

refers to the accuracy of information captured when a visual surrogate of an object is created.
The surrogate (digital file) serves as a visual representation of the physical object. Regardless of
the technology used to create the visual representation, some attributes or features may not
be as well represented or captured in the image. This is considered a trade-off of the
representation.

Background
Previous studies in information sciences, specifically image representation, and Human
Computer Interactions (HCI) provide the groundwork for this research. One problem becomes
evident when reviewing research from these different areas: recent studies have yet to explore
the impact of newer interactive images and information-needs on users.

Image Representation
Image representation can be explored from numerous perspectives and is an
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overarching theoretical construct for this research. Two specific facets of image representation
guide this study: image retrieval and visual authenticity. The first facet, image retrieval,
encompasses many related activities between users and images. Previous work in image
retrieval (Jörgensen & Jörgensen, 2005; Enser, 2000, 2008; Fidel, 1997) defines and describes
aspects of users’ interactions with digital images. There are many activities that can be studied
in the image retrieval process such as image seeking (Choi & Rassmussen, 2003), image
retrieval methods (Enser, 2008), image indexing and representation (Greisdorf & O'Connor,
2002), and user preferences (Hastings, 1999).

Image Representation
Visual Authenticity

Image Retrieval
Information Need

Relevance

Figure 3. Visual representation of areas discussed in the image representation literature.
The second facet of image representations in the study is visual authenticity. Visual
authenticity involves the accuracy or authenticity in which the original artifact is represented in
the digital file. Visual authenticity can be measured through the number of pixels in the digital
file and is also dependent on the users’ perception or judgment of the representation.
Published findings from previous research explore the variety of activities that are related to
image representation and are tested with different research approaches. Due to the
uniqueness of users’ needs and the subjective nature of image interpretation, researching
images and their usefulness (utility) to the user is often challenging.
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Users have definitive actions that are executed while conducting an image search to
meet their information-needs (Chen, 2001). Many factors can influence the process, such as
use or purpose of the image (Chen, 2001), systems and interface (Marchionini, 1995), or
browsing habits (Greisdorf & O'Connor, 2002). For example, a speech pathologist needs an
image of a larynx. Before the speech pathologist can search for the image, he/she must
determine the use (purpose), where and how to search for the image (interface), the query
terms needed to access the image (indexing and retrieval), and the image characteristics
needed to make the image relevant (utility). This study explores the relationship between
three selected factors: image utility, image interactivity, and information-need.

Image Retrieval
Advances in scanning and display technologies provide a new research area for
information scientists. Research may result in new theories, findings, and methodologies
related to visual information. Information retrieval studies focus on systems, users, and needs.
User studies focus on the users’ interactions with the information or documents retrieved from
the system. Both areas set the context for this study. A more comprehensive understanding of
users and images is achieved by looking at research from both areas. Information-needs and
relevance are factors explored in the research triad, are influenced by studies in image
retrieval, and tested in this study.

Information-Needs
To meet an information-need, the user must consider several things. Search criteria,
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retrieval of the image from an information system, purpose of the image, user’s interactions
with the system, and interactivity with the returned images. These are a few factors influencing
and affecting how the user resolves the information-need.
Since information-needs are one factor of the research triad, studies focusing on why
users seek images or how they use images contribute to this perspective. Two types of
information-needs are incorporated in this study: tasks and uses. Table 1 delineates the
differences between the two types of information-needs and how they relate to the study.
Table 1
Information-Needs: Tasks and Use
Tasks

Uses

Type of interactivity explored

Functional

Information-Rich

Provided by

Researcher

Participant

Image Survey

Semi-structured interviews

Data Collection Tool

To explore functional interactivity, eleven tasks were generated based on frameworks
and descriptions from previous studies involving information-needs and users. These tasks are
part of the image survey provided to the participants. The attributes and characteristics of
Fidel’s (1997) image-searching behavior and the Maron, Levien, and O’Connor (MLO) matrix of
question-types (Maron and Levien, 1976; O'Connor, 1993) were used to create the tasks. Two
task types are derived from detailed processes involving image searching behavior, data-driven
tasks (DDTs) and object-driven tasks (ODTs) (Fidel, 1997). Four tasks are derived from questiontypes based on a system perspective: look-up, deductive logic, inductive logic, and conversation
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(Maron & Levien, 1967). Five tasks are question-types derived from a user perspective:
articulate query, vague awareness, monitoring, browsing, and encounter (O’Connor, 1993;
Kearns, 2003). A detailed discussion regarding the literature that supports the tasks can be
found in Chapter II.
Exploring information-rich interactivity does not require the creation of tasks. Instead,
the data collected during semi-structured interviews are used to identify potential image uses.
Participants provide uses or scenarios in which they would find an image with information-rich
interactivity useful.

Relevance
The third factor in the research triad is utility. In this study, image utility is synonymous
with relevance. Studies in relevance are common in the field of image retrieval. Systems
relevance may be tested to determine the effectiveness of algorithms. Users may also provide
assessments of utility for retrieved information. In this study, participants provide utility values
for images with varying levels of image interactivity. Participants judged the usefulness of an
image, given a particular information-need. Image utility is recorded both in the quantitative
and qualitative sections of the data collection process.

Visual Authenticity
When discussing image retrieval, one must address the visual authenticity of the image.
The second facet of image representation in this study is conceptual in nature and questions
the trade-off of a digital surrogate (i.e. digital image) compared to the experience with the
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physical artifact. Images that offer interactive attributes to the user do not equate to seeing the
actual object. In this study, the images capture more information through pixels compared to a
single, static .JPEG. It is possible to provide a more complete representation of an object
through interactive attributes allowing the user multiple views.
Cultural institutions often display digital images to visitors who may never see the
original work firsthand. Although the image represents the original artifact, a trade-off in the
sensory experiences occurs when compared to visiting the physical artifact. Generally speaking,
image files with higher resolution provide representations that have closer 1:1 correspondence
with the original object. A user interested in browsing images in the collection may find that a
.JPEG with low image interactivity is a sufficient representation of a sculpture. The same .JPEG
may not be useful to a researcher, with high-domain knowledge, looking for an image to
exemplify a particular technique or angle. Images with higher levels of interactivity allow users
to replicate actions that may occur if the object is in their hands or immersed in a setting.
Viewing the desired angle or technique would require a higher level of interactivity that a static
.JPEG does not provide. Images with higher levels of image interactivity potentially provide
more pixels to represent the object, but such levels of interactivity may not be necessary for all
users’ needs.

Interactivity
Studies in HCI explore the impact of interactivity regarding users, technology, and the
effects on the information being conveyed in a message (Sheridan, 1992). The concept of
telepresence (Steure, 1995), which is also grounded in HCI, provides a definition and method to
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quantify the interactive attributes of different file formats. The approach for investigating the
problem is influenced by previous findings, the use of theoretical frameworks, and the
methodologies used in these distinct fields.

Interactivity
Types of Interactivity

Telepresence

Levels of Interactivity and File Formats
Figure 4. Visual representation of areas covered discussed in the interactivity literature.
Interactivity is another theoretical construct guiding this study. Interactivity can be
defined as types of user-to-system interactions (McMillian, 2002). Interactivity encompasses
the users’ experience with a communication medium to meet a goal (Bucy, 2004). By this
definition interactivity has three components: the experience, the communication medium, and
the goal. The experience is the process of the participants interacting with images to meet an
information-need. The communication media are the images with different levels of
interactivity, and the goal is to fulfill the information-need.
Defining interactivity is a difficult task and fluctuates depending on the context of the
problem. Researchers from specialized fields bring different taxonomies, theories, and
constructs when studying the phenomenon of interactivity (Bucy, 2004). Theories are
constantly tested in different circumstances and disciplines. Confounding the problem is the
rapidly changing technology that affects the concept of interactivity. For example, researchers
studying users and buying-behavior may focus on the implications of interactivity and images
on a retail Web site (Fiore, 2005). Online learning is another area impacted by the concept of
15

interactivity. Many educational programs implement information and communication
technologies (ICTs) (Kennewell, Tanner, & Beauchamp, 2008) or interactive computer-based
learning systems (Evans & Gibbons, 2007) to engage students in the learning process. Finally,
there is a significant body of knowledge exploring interactivity in museums (Sommerer, 1999).
These fields contribute to the definition or idea of interactivity.
Much like image representation, interactivity has different facets that include the
impact of interactivity, technology, and telepresence. These facets are further discussed in the
literature review and contribute to a more comprehensive understanding of utility, image with
vary levels of interactivity, and information-needs.

Telepresence
Telepresence is a facet of interactivity which incorporates the effects of technology on
the user. Technology is a critical component of telepresence. In this study, telepresence
addresses the technical attributes contributing to image interactivity. Telepresence is
important to this study as it allows the different interactive attributes to be defined. Steure
(1995) outlines technical variables that affect telepresence. Applying these variables to the
different levels of image interactivity provides a method of quantifying the interactive
attributes.
Steuer (1999) also proposes a definition of telepresence as “the experience in an
environment by means of a communication medium.” In this study, the experience is between
the participant and the interactive attributes of the images. The images are the communication
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medium. The experience encompasses the interactions with the technology which may affect
how the user perceives or interacts with the images (Biocca & Levy, 1995).

Types of Interactivity
Functional and information-rich interactivity are key to this study. Table 2 provides
sample images, used in the study, and a summary of characteristics that differentiate the types
of interactivity. A discussion of specific characteristics is provided after Table 2. Four
characteristics are defined: method of creation, content of image representation, possible
views, levels of interactivity.
Table 2
Characteristics of Image Interactivity
Functional Interactivity

Information-Rich Interactivity

Allows interactivity with a
representation of a single object
Scanner

Allows interactivity with a
representation of a collection
Digital Camera/Scanback

Single object

Collection

6+
3 (Level 1, Level 2,
and Level 3)

1

Sample Images

Significance
to the study
Method of Creation
Content of Image
Representation
Possible views
Levels of
Interactivity

17

1 (Level 0)

The method of creation of the digital files and software used for display is a
characteristic that distinguishes the two types of interactivity. The file format offering the
highest level of functional interactivity is created by using a proprietary image format and
viewer. This study uses images in the PSI file format, which is often referred to as a 3D image.
The term 3D image, in this study, is defined as a digital image representing multiple views of an
object and through interactive attributes. These attributes allow a user to control the view
through zooming, 360° navigation along any axis, and the ability to move the image. Created by
Arius 3D™ scanning techniques (Arius 3D, 2010), files require the use of a proprietary viewer
called Pointstream 3DImage Viewer™ (Arius 3D, 2010) to achieve the highest level of functional
interactivity. These attributes allow the participant to interact with the image and control the
view being displayed in a manner similar to holding the real object. The PSI file can be used to
replicate physical objects with a resin printer; however, the interactivity with the 3D images
used in this study occurs on a two-dimensional computer screen.
The information-rich image is a high-resolution image which represents a collection in
great detail and provides a different type of image interactivity. The panoramic image created
from Better Light™, replicates an environment or collection and displays an abundance of visual
information. The highly detailed image is created with a high-resolution scan-back
(http://www.betterlight.com/how_they_work.html). Information-rich interactivity provides
the ability to move or zoom within the high resolution image. In the scope of this study,
information-rich interactivity encourages the participants to interact with a collection
represented in the high-resolution image.
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Another characteristic used to determine the type of image interactivity is content of
image representation. This defines the information that is digitally captured in the
representation. By comparing the two sample images, differences in the image content are
apparent. The images used to explore functional interactivity are representations of a single
object. The sample image depicted a mask, as opposed to an entire collection of masks. These
objects are likely recognizable to participants since they were from cultural institutions and do
not require domain knowledge.
The information-rich image depicts multiple objects in a single location. These objects
(items in an office) create the collection (office-setting) represented in the image. The
collection is made up of objects that were likely familiar. Information-rich interactivity allows
for participants to interact with the objects that make up a collection.
Another characteristic used to differentiate between the types of image interactivity is
possible number of views. The file formats and viewers incorporated in this study allow the
participants to change the view of the image. The number of possible views, in functional
interactivity, is dependent on the type of digital file format. The Level 1 images offer the fewest
possible views in functional interactivity: top, bottom, left, right, back, and front. The number
of views available in the information-rich image is one. Although the participants could
navigate around the image, the view of the collection remained constant. It is not possible to
view the collection from the top or bottom view. The photographer would have had to capture
the same collection from the floor or ceiling. Instead, the photographer remained in one
location while shooting the collection. In the context of functional interactivity, the scanner
remained in one location but the object is moved to create different views.
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Finally, levels of interactivity are used to differentiate between the types of interactivity
and are related to the possible number of views. Levels of interactivity are determined by the
possible number of views available for the participants. The technical attributes of the file
format determine how participants change the views of the image.
The images with functional interactivity allow participants to modify their view of a
single object through combinations or variations of zooming, rotating, and the ability to move
the object. Information-rich interactivity also provides some of the same capabilities for
navigating around the image, however; this is not the focus of information-rich interactivity.
The significance of information-rich interactivity is the ability to view a collection in high
resolution. Specific attributes defining the levels of interactivity and image formats are
provided in the following discussion.

Levels of Interactivity and Image Formats
With the increase of online collections offering some level of interactivity to their users,
cultural institutions realize the value of image interactivity. This study uses five digital image
formats to represent different types and levels of image interactivity. The first four formats
(.JPEG, animated .GIF, .SWF, and .PSI) offer varying levels of functional interactivity through
different technologies and viewers. Different technologies are used resulting in three levels of
functional interactivity.
The .JPEG allows for six static, zoomed-in views (front, back, top, bottom, left, right)
which results in a lower level of functional interactivity. The PSI and viewer presents the
participant with capabilities to control the zoom, navigate, and move the image which produces
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a higher level of functional interactivity. The differences in viewing technology contribute to
the varying levels of functional interactivity.
The fifth file format, TIFF, represents information-rich interactivity. The image provides
the ability to zoom and move. However, these interactive attributes are not the primary focus
of this study. The focus of the information-rich interactivity is the ability to interact with a
detailed collection.
Table 3
Levels of Image Interactivity and Attributes

Types of
interactivity
Content of
representation
Number of
potential views
File format
Proprietary file
format
Additional viewer
required

Low-Level of
Functional
Interactivity (Level 1)

Intermediate-Level of
Functional
Interactivity (Level 2)

Highest-Level of
Functional
Interactivity (Level 3)

Information-Rich
Interactivity
(Level 0)

Functional

Functional

Functional

Information-rich

Object

Object

Object

Collection

360° on 1 axis

360° on 3 axes

1

GIF, SWF
GIF-No
SFW-Yes

PSI

TIFF

Yes

No

Yes. Full interactivity
3DImage Viewer™
required

Yes. Zoomify™

Web
High resolution
scans, archival scans,
resin printing

Archival images
High resolution
image capture,
panoramic images

50 MB

312 MB

6 (left, right, top,
bottom, back,
and front)
JPEG
No
No. Plug-in included
in most browsers

No. Plug-in included
in most browsers

Common uses of
file format

Web
High resolution
photographic quality
images, print

File size of sample
image

Web
Rasterized images,
basic animation
(GIF); Vector images,
animations, text,
sound and video
(SWF)

1.16 KB

2 MB

It is important to understand this study does not separate or distinguish between the
image file format and the viewing/display technologies when referring to image interactivity.
The viewing of a PSI file is possible with other viewing technologies, although it must be paired
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with the proprietary viewer to achieve the greatest level of functional interactivity. Distinctions
between the image format and display technology are not directly investigated in this study. It
is the union of the two technologies that created image interactivity, which is a factor in this
research.
•

Level 0: Tagged Image File Format (TIFF) – The .TIFF file format provides the

information-rich interactivity in the study. TIFF is capable of capturing a large color pallet and
contains a header in which image metadata can be stored (Adobe Developer Association, 2008).
TIFF uses lossless compression, meaning no data are lost during compression. It is one of the
most common archival image file formats and is widely implemented in cultural institutions.
TIFF can be created from many imaging devices such as scanners or cameras. It is a useful file
format for creating high-resolution image documents, yielding a detailed representation of an
object or scene.
•

Level 1: Joint Photographic Expert Group (JPEG) – In this study, the .JPEG has the

lowest level of functional interactivity. It offers participants six views of the original artifact and
the ability to enlarge or zoom in the images in the image data set, see Figure 16.
JPEG is the file format most users are familiar with and encompasses the majority of
online collections. JPEG allows for the compression of repeated information which greatly
affects the digital file size. JPEG uses lossy compression; meaning the discarding of redundant
information to create a smaller file size (W3C, 2011). Depending on the amount of
compression, the missing information is not usually noticeable to the human eye viewing a
computer monitor. Because of this attribute, .JPEG is a preferred format for image
representation on the Web.
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A low-resolution .JPEG is not the standard for archival image storage because of the loss
of data during compression. .JPEG is optimal for representing photographs as opposed to
objects such as line art or logos (W3C, 2008). The ability to control file size, image quality, and
quick network downloads make .JPEG an essential tool for those working in cultural institutions.
•

Level 2: Graphical Interchange Format (GIF) – The .GIF file format is the

intermediary level of functional interactivity involved in this study. This Level 2 image provides
a representation of a single object that could be viewed from 360˚, on a single axis. This would
simulate a view similar to walking around a stationary object. It does not offer full navigation,
zoom, or control as is possible with the PSI format.
The .GIF is another image file format found on the Web which allows for small file sizes
that transfer easily over networks. The .GIF format is preferred for non-photographic images,
such as line art or lettering (http://support.microsoft.com/kb/272399) and is used to represent
rasterized images. A .GIF cannot display larger color pallets, as available through. JPEG.
A .GIF may be animated through the addition of frames to create a level of interactivity.
A single GIF can provide the user with a 360˚ view of an object depending on file specifications
and may permit the user to control zoom capabilities, orientation, or speed of object rotation.
Animated GIF files are inexpensive to produce and typically do not require additional hardware
for creation or viewers for display. Animated .GIFs may be found on cultural institution Web
sites. Because of the small file size and limited capabilities of color display, these images are
not preferred if detailed information is needed. Conversely, such image files can provide users
with the experience of walking around an object which a single, static. JPEG does not allow.
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•

Level 2: Shockwave Flash (SWF) – The SWF file format also represents the

intermediary level of functional interactivity in this study. Similar to the GIF, it allows multiple
views of an image or has some type of animation. In this study, it does not allow the user full
control of the image, as did the PSI.
SWF started as a proprietary file format requiring Adobe® Flash® Player. Today the file
format technology is partially open source, meaning it allows for partial reconfiguration and
may be viewed with Flash Player®, browser plug-in or stand-alone player (Adobe Systems
Incorporated, 2011). According to the Adobe Web site, Flash Player™ is installed on 98% of
computers with Internet access. This makes the SWF file a reasonable format for cultural
institutions to implement.
Creation of SWF occurs in the Adobe Flash ® software application. The SWF animates
the image through keyframes and has the capabilities to display vector graphics, video, text,
and sound. SWF files can handle any color pallet of any bitmap image, meaning it is
comparable to a GIF. However, SWF files can be compressed to travel over networks with
limited bandwidth (Adobe Systems Incorporated, 2008). These files use a scripting language
within the file to create image interactivity. These features allow the user more control of the
viewing perspective and provide a more complete view of the image.
•

Level 3: PSI – PSI offers the highest level of functional interactivity in this study. It

allows the participants full navigation and control of the image through the proprietary viewer,
3DImage Viewer ™. The participant may view all angles of the image as if the object is in their
hands.
The PSI is a product of Arius 3D ™ scanning technologies (Arius 3D, 2011). As opposed
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to other image formats that offer a high level of interactivity, the PSI uses point clouds to
represent the image data. This method of display has advantages in terms of scalability and
image detail. PSI uses lousy compression similar to a .JPEG. Use of high-resolution archival
scans allows for the creation of smaller derivatives.
PSI offers users a great deal of control over the display of the image. Depending on the
viewer, users have the option for zoom, navigate around the image, and position of the image
on the screen. Compared to the animated GIF, a .PSI not only allows users the capability to
navigate around the image, but they can zoom in for a more detailed look and explore more
views of the object.

Significance of Study
Advances in imaging technology have created options for the display of online
collections. Due to the increased implementation of interactive image file formats, questions
are raised about effective methods for displaying visual collections. Previous research in image
representation and HCI provided information pertaining to the interactions between users and
online images. New work is needed that takes into account image interactivity and the evolving
preferences of the users. This study served as a starting point to provide groundwork for future
research.
The findings of this study bridge the gap between previous research in images and
advances in imaging technologies by further exploring interactive images and users.
Correlations or predictions cannot occur until research begins to establish relationships
between the factors of the research triad. It is assumed that findings from previous studies
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are applicable to emerging image file formats. However, it is worthwhile to investigate the
problem and contribute to the body of knowledge.
Findings aided in the understanding of users and image interactivity. The implications of
the findings may aid information professionals in making better informed decisions regarding
the relationship between users, image interactivity, and online collections. These decisions are
increasingly important as cultural institutions face budgetary constraints. Findings bring to light
new criteria for the selection of image formats within cultural institutions. For example,
findings indicate participants’ preferences for the ability to control the display of the image had
a positive effect on utility. This could imply providing interactive images with attributes that
allow the user some control may result in a more satisfying experience.

Assumptions and Limitations
There is a large body of research that addresses users and relevance. Findings from this
previous work have large implications on retrieval systems and user behavior. The users’
judgment of image relevance is represented through an assessment of image utility in this
study. The assumption is the functional interactivity images supplied in the image surveys have
a high degree of relevance for each task. The information tasks are written based on a set of
photographic images and the characteristics of search behavior. In other words, the design of
the tasks ensure that the images are relevant. The tasks are written for this particular image
collection and for the specific tasks. This study uses an assessment of image utility as a
relevance judgment. There were no findings indicating the participants did not find the images
relevant.
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This study intentionally does not separate file format and viewer when determining the
level of image interactivity. It is the combination of both file format and viewer that gave the
user the opportunity to interact with the image. Distinguishing between the file format and
viewer is not included in the scope of this study. It is assumed findings from previous imaging
studies are applicable to emerging image file formats.

Summary
Emerging imaging technologies allow cultural institutions to offer their online users
different representations of artifacts in their collections. This study explores the relationship
between image utility, varying levels of interactivity, and information-needs. The study is
guided by findings, methodologies, and frameworks from image representation and HCI.
Chapter II provides the literature review for the study. Chapter III discusses research
design, specific methods, and instruments. Chapter IV contains data analysis, and Chapter V
contains findings and opportunities for future research.
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CHAPTER II
LITERATURE REVIEW
Introduction
This chapter reviews the literature and theoretical frameworks guiding this study. It
begins with a review of research related to image representation. This construct is further
broken down into the areas of image retrieval and visual authenticity. Information-need and
relevance are the specific facets of image retrieval that affected the research triad. The
subsequent discussion provides a literature review of studies involving interactivity. The first
section contains an overview of interactivity, the role of technology, and the impact of
interactivity. The second section contains literature supporting telepresence. This chapter
concludes with an overview and a brief history of interactive imaging technologies. See Figure
5, for a visual outline of the chapter.
Image Repreresentation

Interactivity
Location

Overview

User
Perception

History

Image Retrieval
•Overview
•Information Need
•DDT, ODT and MLO
•Use
•Relevance

Interactive Images

Technology

Visual Authenticity

Impact
Telepresence

Figure 5. Visual representation of areas discussed in the literature review and theoretical
constructs.

28

The nature of the studies in the literature review focus on factors of the research triad.
Studies typically involve two or more factors contributing to the complexity of the study.
Appendix A contains a discussion and review of literature focusing on image retrieval methods,
access points, and query terms. Although this research does not directly affect this study, it is
important in understanding the larger context of research involving images and users.

Theoretical Framework: Image Representation
Image Representation
Visual Authenticity

Image Retrieval
Overview

Information Need
DDT, ODT
and MLO

Relevance

Use

Figure 6. Visual representation of areas discussed in the image representation literature.
Representing visual data is not as straightforward as text due to conceptual and physical
attributes (O'Connor, 1986) and because pictures are not made up of words (O’Connor &
Wyatt, 2004). O’Connor discusses the challenges of image representation in terms of moving
images; however, images offering higher levels of interactivity possess similar attributes.
Problems arise when trying to represent an image with non-native elements, such as words
(O'Connor & Wyatt, 2004; O'Connor, O'Connor, & Abbas, 1999). Books are easier to represent
because extrinsic attributes such as titles are often informative and evident. Someone
interested in the title of a painting usually has to look for that information somewhere other
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than the painting itself. Information representing the painting may be located on the museum
wall or webpage.
Cultural institutions have struggled to develop the best methods for presenting their
collections. There are numerous variables that must be considered when creating digital
resources. Rhyne (1996) noted that digitizing slide libraries provides greater access to these
resources, but expressed concern for creating representations of art pieces. Rhyne concluded
that many technical factors should be considered when creating digital surrogates. These
concerns are relevant, today.

Image Retrieval
The processes involved in image retrieval are studied from a variety of foci (Chu, 2001).
Studies exploring users’ interactivity with images have a cross-disciplinary approach because
many factors in the process are interrelated. The area of concentration is dependent on the
proposed problem, interests, and background of the researcher. For example, a researcher
specializing in information retrieval systems may study the effectiveness of a particular
algorithm when applied to an image retrieval system (Zhang, 2003). Alternatively, a researcher
studying users’ behavior may be concerned with the users’ response to the retrieved image
(Eakins & Graham, 1999). Regardless of the focus, findings will have some degree of impact on
the other factors and processes involved in image retrieval. This study takes into account
findings and methods from related studies and uses them as a framework to investigate image
utility, the varying levels of interactivity, and information-needs.
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Overview
Image retrieval is a subset of information retrieval. “Information retrieval (IR) is
concerned with the representation, storage, organization, and accessing of information items”
(Salton & McGill, 1983 p. 1). In the context of image retrieval, the information item is the
image itself. The late 1980s -1990s saw a significant increase in online digital image collections
(Besser, 1990). The needs of users and the availability of affordable technology intersected,
creating new and more efficient ways to provide access to images. Collections such as UC
Berkeley’s IMAGEQUERY (Besser, 1990) and NASA’s Image Collection Visual Thesaurus (Rorvig &
Lunin, 1999) pioneered digital image collections and changed the way users gained access to
images. Previously, specialized images had been available to users with high domain
knowledge such as medical doctors. With the increased access to digital collections, images
were becoming available for users whose needs may not have been as complex or subject
oriented. Image collections were designed to allow for more browsing options (Gordon, 2001)
and users had access to images on computers, essentially doing away with geographic
limitations.
Understanding and defining how users interact with images are difficult to document.
The expectations of users, information systems, and digital images evolve almost as quickly as
the technologies presenting the data. New types of image display, portable devices, and
increasing bandwidth are just a few factors that necessitate continued research in this area.
These factors create challenges for researchers studying image retrieval. It is difficult to isolate
one aspect of the image retrieval process due to other, related factors. For example, when a
user enters query terms into a retrieval system, hoping to gain access to a useful image, several

31

interactions and processes could be investigated. Such interactions and processes includes
types of query terms, the method of retrieval, or why the user is looking for a particular image.
Research in general has explored users’ interactivity with specific online image
collections or specific activities that occur in the image retrieval process. For example, studies
have focused on art historians (Hastings, 1999), American history collections (Choi &
Rassmussen, 2003), and journalists (Ornager, 1998; Neal 2006). Each population engages
differently with collections based on their expertise, experience, and needs. Defining tasks that
occur in the image retrieval process is problematic due to dissimilarities in users’ interactions
and the uniqueness of collections.

Information-Need
Challenges arise when defining an information-need or why users seek particular
images. Users’ domain knowledge, image use, and personal preferences impact the
effectiveness of an image search (Connis, 2000). Adding to the complexity of the problem,
users’ needs are dynamic. Understanding why users look for certain images and their
expectations of the image can greatly influence the technology implemented, access points,
and retrieval system (Eakins & Graham, 1999).
A large body of knowledge focuses on information-seeking or information-needs.
Research exploring images and information-needs often pair findings from information-seeking
research with the unique characteristics of images. These studies include image-seeking
behaviors (Jörgensen, Jaimes, Benitez, & Chang, 2001;Matusiak, 2006; Ornager, 1997) , image
use (Eakins & Graham, 1999; Enser, 1995), and information retrieval tasks (Fidel, 1997; Toms,
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2002; Jörgensen, 2003). Despite differences in focus, most studies have a similar goal: to define
why users seek particular images.
Understanding the type of image retrieval task and the attributes of each task type is
necessary for exploring the information-need perspective of the triad. In this study, the
information-need is equivalent to the tasks and uses. Only looking at the information-need
does not present the researcher with a larger context of the problem (Ellis, 1984). Utility,
another factor affecting the information-need, was taken into account.

Fidel: Image Retrieval Tasks
Fidel (1997) suggests information retrieval tasks may fall on a continuum used to
categorize users’ needs. Figure 7 illustrates the continuum and is used in the example below.

Figure 7. Example of data and object drive poles.
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Fidel’s study suggests the occurrence of two poles, data and object, and defines the
middle region as in-between. Each pole has unique characteristics that aid in defining the task,
motivation, and use of the image. These characteristics determine the location of the image
retrieval task on the continuum (Fidel, 1997). At the data pole, images are the source of
information (Fidel, 1997). Fidel provides the example of a physician needing an X-ray of a
patient to make a diagnosis. A specific image of a particular patient will meet the image
retrieval task of the physician. The image contains the necessary data to meet the physician’s
information-need. Image retrieval tasks on this pole of the continuum are called data-driven
tasks (DDTs).
The opposite end of the continuum is the object pole. Image retrieval tasks on the
object side of the continuum are fulfilled by using the image as an object, as opposed to using
the data represented in the image. The particular content of the image may not be as
important as what is represented in the entire image. For example, an elementary school
teacher may need an X-ray to illustrate a lesson on the skeletal system. The teacher is not
concerned with specific details of the images, such as to whom it belongs or which body part is
represented in the X-ray; therefore, any X-ray can fulfill the information-need. Image retrieval
tasks at this end of the continuum are called object-driven tasks (ODTs).
Finally, the in-between region lies between the two poles. Here, image retrieval tasks
have characteristics of both poles. A graphic designer may need an X-ray of a hand for an
advertisement. The specific image details are not important. It does not matter whose hand is
in the X-ray, however, the X-ray does need to contain a hand. This information-need falls inbetween the two poles.
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For purposes of this study, tasks that fall in-between the two poles are excluded. These
in-between tasks do not allow a clear distinction between data- and object-driven needs. Tasks
that fall closer to the poles are included because they have distinct characteristics allowing for
the categorization of an image retrieval task.
It is possible for the same image to be used by different users to meet different
information-needs. In the prior example, an X-ray could aid in the diagnosis of an ailment in a
patient (DDT), serve as a learning tool in a classroom (ODT), or be used as a design element for
a graphic designer (in-between).
According to Fidel’s study, the location of a task on the continuum affects aspects of
image searching behavior (Fidel, 1997). The eight characteristics that define image search
behavior. These characteristics are different in DDTs and ODTs and were used to distinguish
between the two poles. The characteristics include:
•

Relevance criteria

•

Retrieval clues

•

Discrimination among images

•

Ofness and aboutness

•

Biographical attributes

•

Size of answer sets

•

Need for browsing

•

Efforts required for browsing

Table 4 compares Fidel’s summary of searching behavior and characteristics of each
pole. It also exemplifies the differences between the data-pole and object-pole characteristics.
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The information in the table breaks down the searching behavior or interactions occurring in an
image retrieval task (Fidel, 1997).
Table 4
Searching-Behavior and Pole Characteristics (Fidel, 1997)
Characteristics of an Image Search

1. Relevance criteria

2. Retrieval clues

3. Discrimination among images
4. Ofness and Aboutness
5. Biographical attributes
6. Size of answer set
7. Need for browsing
8. Efforts required for browsing

Data Pole (DDT)
Image provides information
Relevance criteria can be
determined ahead of time
Relevance criteria are
specifications of which the user is
aware
It is possible for the user to explain
why an image is relevant
Images can be retrieved with
textual and other verbal clues
Color, shape, and texture can
convey information, therefore,
important
Image must include similar
information to satisfy the same
need
Ofness often equals aboutness
Biographical attributes are not
likely to play a role
To satisfy request may require sets
of more than one image
May not require browsing through
the whole answer set
Browsing is time consuming

Object Pole (ODT)
Images are objects
Users will recognize relevance
criteria “when they see them”
Relevance criteria are latent and are
invoked when viewing image
It might be difficult for the user to explain
why an image is relevant
It might be difficult to find verbal clues for
retrieval; clues are often visual
No evidence exists that color, shape, and
texture are important for retrieval
Two very different images may satisfy the
same need
Ofness is likely to be different from
aboutness
Biographical attributes are important for
relevance assessment
Requests are usually satisfied with one
image
Requires browsing through the whole
answer set
Browsing can be done rapidly

Comparing the searching behavior and the characteristics of the poles illustrates the
differences between DDTs and ODTs. For example, comparing the retrieval clues of a DDT and
ODT show differences in the way the user searches for an image. With the DDT, the user knows
specific attributes the image must have to meet the information-need. The attributes can be
expressed textually and verbally. Color, shape, and texture are important and translate into the
query terms. Conversely, the ODT does not require specific information. The user may not
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exactly know what is needed to satisfy the search. This uncertainty is further exemplified by
the lack of important attributes such as color and texture.

Maron and Levien (1967): Question-Types
Question-types or states can be used to explore information-needs, as well. These
perspectives, like Fidel’s poles, are used to explore information-need in this study. The Maron
and Levien (1967) study created a taxonomy for defining question-types for system design. The
taxonomy has four question types: look-up, deductive logic, inductive logic, and conversation.
Look-up questions can be answered very quickly through search-engines or a visit to the
reference desk. They usually have a small-set of agreed upon answers (Kearns, 2003). For
example, what is the shape of Texas? Deductive logic incorporates the strategy of narrowing
down a possible set of answers using logic (Kearns, 2003). Deductive logic is used in this
syllogism; the map contains the contiguous United States, Texas is a state in the United States,
therefore, the map contains Texas. Strategy used in inductive logic provides a set of answers
that may meet this information-need depending on experience. Finally, conversation requires
access to several sources of information to gain a better understanding of the best answer.
Subsequently, an agreed upon answer may never be established. An example of a Conversation
question-type is: Does Texas have the prettiest wildflowers? Several images containing Texas
wildflowers could contribute to a conversation regarding wildflowers, but a definitive answer
does not exist.
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O’Connor (1993) Question-Types
O’Connor’s taxomony of question-types represents the seeker’s (user) perspective.
There are five question-types: articulate query, vague awareness, monitoring, browsing, and
encountering. Articulated queries occur when the user knows the specific question and the
query terms needed to retrieve the information (Kearns, 2003). Vague awareness occurs when
the user has an idea of the needed information but cannot articulate the query (O’Connor,
1993). A vague awareness scenario could be a user looking for an image of a particular
painting; the artist is unknown, but the user has the title of the piece. The user has some of the
information but not enough to make the task an articulate query. Monitoring occurs when a
user is constantly scanning for information. An example of monitoring could be a user checking
a museum Web site to see what new exhibits are coming. Browsing occurs when a user looks
for information but does not seek anything particular. For example, a user browsing the
museum Web site for images they deem as pretty. Finally, encountering occurs when a user
finds useful information without actively seeking. For example, a user may find a useful
collection while looking for information non-related.

MLO Matrix
The Maron and Levien (1967) taxonomies and O’Connor (1993) taxonomies are
combined to form the Maron, Levien, and O’Connor matrix (MLO). The matrix is used to
describe the nature of questions from two perspectives - the seeker and system (Kearns, 2003).
According to Kearns (2003, p. 120), “The purpose of the MLO matrix is to pair a question state
with a thought strategy for determining a relevant answer.” Certain characteristics of question-
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types overlap in the MLO matrix. Question-types that move further out on the axis of the
matrix have a higher degree of complexity (Kearns, 2003). Complex question-types are more
difficult to research and are less researched than look-up articulate (LA) or vague awareness
(VA). It is difficult to determine whether the information retrieved can meet the informationneed because of the ambiguous or subjective nature of the question-state. Figure 8 illustrates
the MLO Matrix and the levels of complexity regarding the location of the question state.

less complex

more
ambiguous

O’Connor (1993)

Look-up
Articulated
Query
Vague
Awareness
Monitoring
Browsing
Encountering

Maron & Levien (1967)
Deductive
Inductive
Conversation
Logic
Logic

LA

DA

IA

CA

LV

DV

IV

CV

LM
LB
LE

DM
DB
DE

IM
IB
IE

CM
CB
CE

Figure 8. Complexity in the MLO matrix.
Tasks
To explore the information-needs and functional interactivity, tasks are created.
Frameworks from three previous studies are used to create the tasks provided to the study’s
participants. These studies explore facets of an information-need resulting in descriptions or
scenarios of situations where interactive image may be useful. Fidel’s, O’Connor’s, Maron and
Levien’s works are used to create information tasks. Table 7 illustrates how the previous
studies are applicable to this current research.
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In this study, Fidel’s summary of searching behavior and the characteristics of tasks were
used to develop and distinguish between DDTs and ODTs. Fidel’s searching behaviors are
established steps in the image retrieval process. The MLO matrix was used to create tasks in
the same manner as Fidel’s (1997) work. By analyzing the characteristics of each row and
column in the matrix, tasks were written based on these unique characteristics.
Creating information tasks that have characteristics of a DDT, ODT, and taxonomies in the
MLO matrix allowed me to provide the user with defined tasks. A description of the steps taken
to create the tasks is in Chapter III. The established tasks help standardize the image needs in
the context of functional interactivity in this study.
Table 5
Implication of Previous Studies on Tasks

Original context
Implication on
information-seeking

Application in study

Fidel
(1997)
Image seeking
behavior
Characteristics of an
image-search
Used to create tasks:
DDT and ODT

O’Connor
(1993)
Seeker’s perspective
Taxonomy of
question-types
Used to create tasks:
articulate query,
vague awareness,
monitoring,
browsing,
encountering

Maron and Levien
(1967)
System design
perspective
Taxonomy of
question-types
Used to create tasks:
look-up, deductive
logic, inductive logic,
conversation

Use
The other type of information-need incorporated in the study, which is supported by the
same literature used in tasks, is information use. The literature supporting this concept is the
same literature used in tasks. The differences between tasks and uses are that participants
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provide uses, while tasks were provided to the participants. The tasks are presented in the
image survey as opposed to the uses. The participants provided uses during the semistructured interviews.

Relevance
This study explores relevance as an assessment of utility or usefulness of an image. It does
not include any type of relevance judgment in the context of systems preferences. Utility is
often considered a factor or criteria for relevance (Regazzi, 1988). The study is designed to
provide only relevant images to the participants. The tasks are written, based on each image in
the data set therefore, a high degree of relevance is present. It is important to briefly address
the role of image utility expressed by the participants.
Explaining relevance can be completed through a variety of approaches; consequently,
there are several definitions of relevance. Relevance is the relationship between two entities of
two groups (Mizzaro, 1997). Mizzaro (1997) suggests the first group contains one of these
three entities: document, surrogate, or information. The second group contains problem,
information-need, request, or query. In terms of this study, relevance was between the
surrogate (interactive images) and the information-need (task or use). According to Mizzaro
(1997), the information represents what the user receives when reading a document. In this
case, the information is what the participant interpreted from viewing the images with varying
levels of interactivity. “[The] information-need is a representation of the problem in the mind
of the user” (Mizzaro, 1997 p. 24). This definition is related to the functional interactivity tasks
given to the participants in this study. The participant is presented with a task (information-
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need) and asked to meet it with the information supplied in the surrogate (images of varying
levels of interactivity).
Other studies exploring relevance investigate the cognitive aspects of how users
determine whether a document is useful. One approach to studying relevance in this manner is
to look at the information-need or situation of the user. This is known as situational relevance
(Wilson, 1973). It is also important to know what the user is thinking in different information
seeking situations (Schamber, Eisenberg, et al., 1990).
Mizzaro’s (1997) research on relevance research, though a summarization of over 160
studies, also groups studies into seven categories based on the type of relevance explored: 1)
foundations, 2) kinds, 3) surrogates, 4) criteria, 5) dynamics, 6) expression, and 7)
subjectiveness. Of course, not all studies are applicable, but several studies are important to
relevance, utility, and users. One of the earliest studies was completed by Rees and Saracevic
(1963), and noted that relevance judgment is subjective, and the user ultimately decides if the
document is relevant. Saracevic, Kantor, Chamis, and Trivison (1988) contribute a series of
articles exploring relevance, as well. The study takes into account utility or usefulness of the
document. Studies show a strong correlation between utility and relevance (Regazzi, 1988 ),
which indicates if the document is useful to the user, it is relevant. Researchers from the early
1990s turned their focus more on the user than the system. Studies (Schamber, Eisenberg, &
Nilan, 1990; Schamber, 1994) became more user-oriented and took into account cognitive and
psychological aspects that affect how users perceive relevance.
Another aspect of relevance, applicable to this study, is the scale used for measurement
of utility. Relevance can be measured on several types of scales. An Affective Scale is used to
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measure the participants’ assessment of image utility. Image utility is measured on a scale of 1
to 10.

Visual Authenticity
Visual authenticity considers the quality of user’s experience with the digital surrogate
and is more difficult to delineate. A photographic trade-off occurs when a representation is
created (O'Connor & O'Connor, 2008). Such a trade-off includes mechanical limitations of the
camera or other devices. Today’s technology only allows photographed objects to be
represented two-dimensionally. The display of two-dimensional representations cannot
recreate the spatial experience (Muller, 2002). However, providing a 360˚ view of an object, in
a two-dimensional space, allows some spatial information to be recreated in the digital
surrogate (Gill, 2001) . Creating a digital surrogate is particularly helpful for displaying artifacts
too fragile for exhibition.
Visual representations present, to the eye, a data set requiring very little translation.
Photos are specific representation of specific data sets derived from specific objects and
circumstances (Anderson, O’Connor & Kearns, 2008). Marr (1982) provides this definition for
representation, “formal systems for making explicit certain entities or types of information,
together with a specification of how the system does this.” A digital camera (formal systems)
makes certain types of visual information available or explicit. The technical aspects of the
camera can capture the information in a digital format. A single camera captures RGB (red,
green, blue) values from a single angle at one time. The quality of the users’ experience with
the digital image contributes to visual authenticity; however, debates between information
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scientists, artists, and philosophers regularly challenge the idea of visual authenticity
(O'Connor, 1988; Jörgensen, 2003; Day, 2008).
Images that offer any type of interactivity add to the complexity of image
representation and visual authenticity. For example, these images present challenges to
information professionals in terms of the information stored in the surrogate record. Image
formats that provide a level of interactivity are not as widespread as static JPEG; therefore, the
established practices for creating access points to systems may not be effective. It is common
for the color values of an image to be represented in the record surrogate (Eakins & Graham,
1999). This representation is most often done by automatic extraction of the RGB values from
the image’s histogram. Retrieval systems can process the color values of the histogram using
the information for image retrieval. These values are included in the surrogate record and can
provide an access point to the image through the retrieval system (Enser, 2000). Looking only
at the RBG values would most likely not be helpful to general users, but may be very useful to
some artists, decorators, or advertisers.
Traditionally, the RGB values come from a single view. Images that allow the user to
rotate or navigate around the image create dynamic RGB values that are dependent on the
view selected by the user. Retrieval systems that provide access points to images through color
values have difficulties processing the dynamic data. The values are difficult to account for in a
record surrogate, and the traditional indexing practices cannot accurately represent the
attributes needed for retrieval.
Another photographic trade-off is lack of contextual information. O’Connor (2008)
describes an image from the Alaska State Library Historical Collection to illustrate the trade-off.
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The image is taken in the early 20th century and contains two individuals, outdoors, taking a
photograph. Several kayaks are visible in the background. O’Connor acknowledges that
information regarding the time of day or details about the motion of the kayaks are lost in the
representation. He notes this is neither good nor bad, but part of representation (O'Connor &
O'Connor, 2008).
These mentioned trade-offs are important to acknowledge in the context of image
interactivity and utility. The digital image is viewed on a two-dimensional screen, but
technology can affect how the user perceives the image. Similar to how depth is perceived in a
stereogram, image interactivity can present visual information that appears to have depth or
motion on a computer screen. These images are the middle ground between a static
representation of an object (photograph) and the physical object. They begin to compensate
for some of the trade-offs that naturally occur in a photograph.

Theoretical Framework: Interactivity
Interactivity
Location

User
Perception

Technology

Impact

Telepresence

Figure 9. Visual representation of areas discussed in the interactivity literature.
Studies in interactivity contribute to a thorough understanding of each factor in the
triad. This section defines interactivity and includes a general overview of interactivity and
examples in education, e-commerce, and cultural heritage institutions. A discussion on
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telepresence and the implication it has on studying technology and image interactivity is also
included.
Interactivity is an integral part of this study. Studies in interactivity are derived from the
field of human computer interactions (HCI). Much like research in image retrieval, studies in
HCI focus on different, but related, aspects of interactivity. HCI research offers several
definitions of interactivity making it difficult to study (Bucy, 2004) and is studied from several
different approaches.

Location
Determining where interactivity is located is factor confounding this area of research.
Bucy provides a model of different approaches to identify the location of interactivity.
Although the model is used in a critique of recent research investigating interactivity, it is useful
to this study. Findings from these different loci are significant and contribute to the
understanding and methodologies used in investigating interactivity. The different concepts
pertaining to the location of interactivity are represented in the study. Table 6 is an adaptation
of Bucy’s model of factors of interactivity explored.
Table 6
Adaptation of Bucy’s “Where Interactivity Resides” (2004) in the Context of this Study
Factor of
Triad

Locus of
Interactivity

Observation
Context

Image utility

User perceptions

Subjective
experience

Not visibly observable; almost any
setting can be perceived as
interactive

Document/
system

Technology

Interface actions

Degree of interaction and range of
interface features utilized varies
with user skills/competencies

Conceptual Consideration
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Application to this
Study
The user
experiences in
assessing image
utility
Image with varying
levels of
interactivity

User Perception (Image Utility)
The first location of interactivity suggests it resides in the user’s perception. If the user
finds the experience interactive, it is. This is similar to the concept of relevant experience,
where users perceive the phenomenon of interactivity (McMillian, 2002). The observation
context or understanding what the user sees is subjective (Bucy, 2004). Much like art
interpretation, intrapersonal factors such as past experiences, domain knowledge, and personal
preferences affect how the user perceives interactivity.
Researchers have explored how interactive Web sites affect users’ attitudes, purchases,
and return customers. Studies support findings indicating Web sites that incorporate
interactive imaging technologies (IIT) have customers who are more likely to make purchases
and return to the Web site (Fiore & Jin, 2003). The ability to change views, background, or
context provides an interactive environment for the user. IIT produces a level of enjoyment for
the customer and are the most visited features at online retail Web sites (Li, Daugherty, &
Biocca, 2001). Sundar, Kalyanaraman, and Brown (2003) explored how interactivity has a
positive effect on users’ perception of political campaign Web sites. Although the previous
study did not focus on images directly, it is still applicable to this study. Findings show the
ability to control or interact with information create a positive attitude and enhances
involvement with the information (Sundar et al., 2003; Sundar, 2004).

Technology (Images with Varying Levels of Interactivity)
Technology is another suggested location of interactivity applicable to this study (Bucy,
2004). Previous studies focus on the interactions of users with systems or the users’ ability to
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interact with the information through technology. Terms such as user-to-system interaction
(McMillian, 2002), media interaction (Stromer-Galley, 2000), or interactivity-as-product (Weiner
1948), as cited by Stromer-Galley (2000), focus on the user experience and interactivity with a
technology. Regardless of the terminology, research studying users’ interactivity with a system
contributes to this research study.
Differentiating the types of interactivity studied in the field is necessary. Interactivity
can occur between people, between people and computers, and between networked
computers (Stromer-Galley, 2004). This study looks at the overall experience between people
and computers, more specifically, the participants’ assessment of image utility, varying levels of
interactivity, and information-needs.
Stromer-Galley (2004) defines interactivity-as-product, “interactivity-as-product occurs
when a set of technological features allows users to interact with the interface of the system
itself.” By that definition, the image survey, which was one of the data collection tools, has
several levels of interactivity. The concept of interactivity-as-product was evident as the
participants took the image survey used in this study. The technological features that
encourage interactivity included HTML, viewing technologies, and navigations features
(McMillian, Hoy, Kim, & McMahan, 2008). Participants interact with the content displayed
through HTML and viewing technologies within the survey. When the participants complete
the task, they use HTML navigation buttons to continue on to the next set of tasks and images.
Although the study did not focus on interactivity-as-product, a short discussion is
included in the review of literature. This discussion illustrates how prevalent interactivity is
within online environments and contributes to the overall understanding of interactivity. The
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factors explored in this study are the interactions (interactivity) between the participants and
the images with varying levels of image interactivity, not the technology driving the survey.
Although there are several instances of technology allowing the user to interact, the study is
designed to only explore interactivity related to the levels of image interactivity.

Impact of Interactivity
Interactivity in e-commerce is an area with a significant body of research. It is difficult to
imagine a retail Web site without images. Users expect to find images on Web sites,
particularly retail Web sites. Fiore and Jin (2003) offer this definition of image interactivity in
the retail context, “Image interactivity technology (IIT) consists of Web site features that enable
creation and manipulation of products or environment images to simulate (or surpass) actual
experiences with the product environment.” The definition references two possible types of
images - product or environment. Product images most resemble the images used while
exploring functional interactivity. The images in the functional interactivity data set are
representations of single cultural objects, not a collection. The image used in exploring
information-rich interactivity is most like the environment images. The image represented an
office in which participants were able to navigate. The representation is a collection, not a
single object.
Retailers such as Land’s End incorporate technologies to give users control over the
products displayed. The Land’s End® Web site has a range of image technologies allowing users
to interact with the information. This includes basic zooming features of products and the
ability to customize online models to match their body type. Users can dress the models in
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outfits to see how they would virtually look in the products. Like.com™ offers users the ability
to customize what they are looking for based on criteria such as style, color, or price.
Like.com™ (Like.com, 2011) is not a store, but a shopping search engine. It retrieves results
from different Web sites based on what the user selects.
Interactivity has been studied in the context of education for decades. Educators use
interactive technologies to engage students in the learning experience. Interactivity is an
important part of knowledge acquisition (Sim, 1997). Studies suggest computer-based learning
incorporating interactivity increases the depth of learning and understanding (Evans & Gibbons,
2007; Mayer & Chandler, 2001). The ability to personalize the information creates a perception
of interactivity beneficial to the learning process (Kennewell et al., 2008).
Cultural institutions also show favorable results in creating an interactive experience.
Artists embrace new technologies and incorporate them into their works (Sommerer, 1999).
Exhibits such as Act/React Interactive Art, at the Milwaukee Art Museum, take the concept of
interactivity to new levels (Milwaukee Art Museum, 2008). Artists include interactive
components to their works which allows the visitor to create personal art through different
technologies.
Even in a more tradition setting interactivity plays an important role in the museum
experience. Falk and Dierking (2000) and Hein (1998) discuss the importance of allowing
visitors to personalize information pertaining to exhibits, essentially creating a customized
museum experience. Interactive museum exhibits can successfully help deliver knowledge to
online visitors, particularly children (Mitchell, 1999). This can be accomplished with the use of
interactive technologies in online exhibits.
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Telepresence
Telepresence contributes to the interactive experience (Coyle, Mendelson, & Kim, 2008)
mentioned in the previous section. The definition of telepresence is frequently applied to
virtual environments and was originally used in reference to virtual gloves and goggles. Steuer
(1995) takes the notion a step further and removes the hardware dependency of the definition.
Because telepresence does not reference specific types of technology the term is applicable to
a wide range of interactions between users and systems.
Excluding the specific hardware allows researchers to study the interactivity or
interactivity with less concern of findings becoming outdated due to obsolete hardware. Based
on Steure’s (1995) model, it is difficult to quantify telepresence because the human experience
plays a role in determining telepresence. It is much like art interpretation, difficult to find
consistencies among populations because individual experiences are subjective.
Telepresence specifically addresses the technical attributes of image interactivity and
allows for each level to be quantified. Steuer (1995) supplies a model of technical variables
influencing telepresence that are still relevant today. It is comprised of two variables Vividness and Interactivity (†). Interactivity (†) should not be confused with the broader
concept of the same name mentioned in the previous section and used as a theoretical
construct in this study. The term interactivity in Steuer’s model is a one of the two technical
variables that affects telepresence and is accompanied by the symbol (†) in this dissertation.
Vividness involves the ability of the technology to create a sensory rich experience.
Vividness values are low and constant for all the levels of image interactivity since the only
sensorial experience is visual. Interactivity (†) refers to the ability of the user to change the
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form of the medium. For this study, the media are the images with varying levels of
interactivity. Interactivity (†) determines the amount of change the participant can apply to the
views or perspectives of the image. For example, a Level 1 image has the lowest value of
interactivity (†) because it does not provide navigation around the image. These two variables
are further divided into five areas: breadth, depth, speed of interaction, range, and mapping
(see Figure 10).

Telepresence

Vividness

Breadth

Interactivity (†)

Depth

Speed

Range

Mapping

Figure 10. Technical variables influencing telepresence (Steure, 1995).
Variables under interactivity (†) are used to rank image interactivity. Speed refers to the
responsiveness of the image or reaction time; how quickly the image moves in response to the
participants’ control. Range is used to refer to the number of possible actions available to
change the view. Range includes the technical attributes such as zooming, rotating, or moving
the image. Mapping includes the control of the image. For example, if the participant moves
the mouse a particular direction, the image would respond in the same direction. Mapping is
constant since each image uses the same input device (mouse) to control the views. The
technical variables of telepresence provide a method of rank for the different levels of
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interactivity. Figure 11 represents the file formats, levels of interactivity, and their relation to
interactivity (†).

Level-0

Level-3
Range
Speed
Level-2

Level-1

Lowest Amount of
Technical Variables

Highest Amount of
Technical Variables

Figure 11. Telepresence and varying levels of image interactivity.

The levels of interactivity 1-3 are used to explore functional interactivity. Due to the
minimal amount of computing required to respond to the participant, the Level 1 image is the
fastest in responding to the participants’ controls. The Level 1 image allows the user to display a
larger version of a particular view of the object. For example, a participant may mouse-over the
small, front-view of an object resulting in a larger, zoomed-in image. This effect is created with
a simple roll-over image and does not require a large amount of computer processing. The
Level 1 image has the lowest level of range because it only offers a single zoomed-in view of 6
sides of the object in the representation. The Level 2 images are the intermediary file format.
They require more computer processing than the Level 1 image, but not as much as the Level 3.
The Level 2 images also provide limited control regarding the speed at which the object rotated.
53

They provide the least amount of speed. Level 2 images also offer a higher level of range than
the Level 1, but not as much as the Level 3. The Level 3 images have more speed than the Level
2 images, but not as much as the Level 1 images. The Level 3 images requires the largest
amount of computer processing of all three levels of interactivity, but once the image loads, it
provides a quick response to the participant’s movement. The Level 3 image also provides the
highest level of range, which allows the participant to zoom in and out, rotate the image, and
move the image across the screen.
The Level 0 image, which is used to explore information-rich interactivity, also has levels
of telepresence. This study differentiates between the two types of image interactivity,
however, comparing the telepresence of all the image formats creates a better understanding
of the possible ways participants interacted with the image. The Level 0 image has a fast rate of
speed and allows participants to zoom into a section of the collection, and the details would
quickly come into focus. It also had a high level of range. It provides the highest level of zoom
capabilities and allows the participant to move around the collection.

Interactive Images
Interactive Images
Overview

History

Figure 12. Visual representation of areas discussed in the interactive image literature.
This section contains a brief overview of the emergence of images designed to
encourage interactivity. The section highlights the evolution of imaging technology, the
advances in image quality and display, and implications on the users. The ever-increasing
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adoption and implementation of interactive images contributes to the significance of this study
and ensures a robust research agenda in the future.

Overview
Images that offer some type of interactivity such as rotation are often referred to as 3D
images. In August 2008, a Google® search for “3D image” resulted in 170,000,000 hits and the
Google® image search resulted in 159,000,000 hits (Google, 2008). The variety of the retrieved
documents is an indication of the broad use of the term 3D image. The term 3D is problematic
because it represents an array of technologies and formats. It should be noted the term 3D or
3-dimensional is inaccurate because images are displayed on a two-dimensional computer
screen. Monitors currently lack the ability to display objects on the third plane or Z-axis. I also
acknowledged that the term 3D frequently appears in literature and in reference to the imaging
technology. For reasons of consistency, these images are referred to as interactive images.
Browsing through the returned documents of a Google®search, one would find a
significant amount of stereograms. Stereograms are two-dimensional images that create a
perception of depth and often do not require sophisticated technology or viewers. During the
1830s, scientist Charles Wheatstone, first tested his notion that two flat drawings, at slightly
different angles, could visually fuse together and produce a suspended image. This effect
required the use of an instrument called a stereoscope (Sacks, 2006) which uses mirrors to
create the effect of depth. Stereograms are not considered highly engaging images based on
technical criteria, but have the ability to create the perception of depth from a two-dimensional
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image. This notion serves as the foundation for the image formats and technologies used
today.
The notion of access points is redefined in the context of interactive images. Users can
search by browsing images of similar attributes or can sketch what they are trying to find.
Search engines being developed at Purdue and Princeton Universities convert users’ drawings
into voxels or 3D pixels (Ortiz, 2004). The data can then be matched to images in the retrieval
system. These complex images require new thinking and systems that effectively match the
user to the correct image.
There is little doubt that technology has changed the way information is provided by our
cultural institutions. Cultural institutions have incorporated technology within the physical and
virtual walls. Advances in technology have affected countless aspects. The outcomes of
adopting technologies can be viewed from any perspective, such as how images are stored to
how collections are displayed online.

Historical Perspective
Users will find a variety of information tools designed to enhance their experience when
looking at most cultural institution Web sites. Within the last decade advancements in
technology can be seen in the display of collections. The first digital collections seem very
crude and basic compared to today’s cultural institution Web sites. However, the historical
significance of these early collections cannot be ignored.
The introduction of new technologies aided in the formation of collaborations within
and between museums (Marty, 1999). Annual reports and publications from organizations such
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as the Research Library Group (RLG), the Museum Computer Network (Museum Computer
Network, 2008), and information professionals (Besser, 1997) published articles discussing
technology and its impact on digital collections and how other cultural institutions might
benefit from collaborative environments.
The methods of online access to collections were not embraced by everyone. Critics
often cited that museums were cultural treasures that should be visited physically (Mirapaul,
2001). Others were critical of the amount of money museums dedicated to funding these types
of collaborations (Davis, 2000). Some individuals associated with cultural institutions also
expressed skepticism that the public shared. Curators raised questions regarding the damage
of objects during the digitization process, the loss of visitors to the physical museum
(Kravchyna, 2001), and issues of copyright. All were valid concerns resolved over time.
Today the use of interactive image is evident in our cultural institutions. Images that
provide a level of interactivity not only encourage the user to connect with a collection, it also
allows information professionals the ability to better document their collections (Tsirliganis et
al., 2002). Digital libraries of 3D objects are starting to emerge, providing information to users
with a variety of needs. The Partnership for Research in Spatial Modeling (PRISM) and Arizona
State University collaborated to create a digital library for a natural history collection. The
design of the digital library allows highly specialized information to be accessed by researchers
and still provides browsing options for low-domain users (Rowe & Razdan, 2003).
The progression of scanning and display technologies is evident in the types of digital
collections available to online visitors. One of the most publicized high-resolution image scans
is of Leonardo da Vinci’s Mona Lisa. A research team from the National Research Council
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Institute for Information Technology (NRC-IIT) digitized the Mona Lisa. They include scans of
the back and sides of the painting (National Research Council Canada, 2008). The powerful
technology revealed warps in the original frame used by da Vinci and layers of varnish that
represented the various stages of the painting.
An earlier project took on the ambitious task of digitizing Michelangelo’s David. The
resulting scan generated 2 billion polygons and 7,000 color images used to recreate David in an
online engaging format (Levoy et al., 1999). On a smaller scale, scanning technologies that
produce interactive images are used to digitize details difficult to detect with the human eye.
The PRISM group worked with a collection of handwritten manuscripts to produce scans of
each document. The scans revealed details about the ink spread, bleed, and contamination
which are difficult to see without the assistance of the technology (Rowe, Razdan, & Femiani,
2004). These types of scans generate collections of images that provide a more engaging
experience for users who may not be able to visit the artifact in person.
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CHAPTER III
RESEARCH DESIGN AND METHODS
Introduction
The following as a brief overview of the research design. It sets the initial context of the
study. The remainder of the chapter contains a detailed discussion on this topic and concludes
with the methodological limitations and assumptions.
This study explores the relationships between image utility, information-needs, and
images with image interactivity. It is exploratory and descriptive in nature and incorporates
both quantitative and qualitative strategies in an attempt to answer the following research
questions:
RQ1. What factors affect the relationship between image utility, levels of functional
interactivity, and tasks?
RQ2. What factors affect the relationship between image utility, information-rich
interactivity, and use?
The study explores two types of image interactivity: functional and information-rich. An
image survey and semi-structured interviews are used to obtain data that pertained to each
type of image interactivity.
This study uses a mixed methodology approach to investigate the research questions.
The quantitative portion explored the assessment of utility for images with varying levels of
interactivity. The use of a qualitative approach provided a more in-depth investigation of image
utility, image interactivity, and uses.
The participants of the study were purposefully selected. Participants were
undergraduate and graduate students who used digital images during their coursework and will
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continue to use them in their future professions. Students from three majors made up the
sample: computer science (CS), library and information science (LIS), and
journalism/communications (JC).
Participants were asked to complete image survey which included two parts: Functional
Interactivity and Information-Rich Interactivity. In the functional interactivity portion of the
survey, tasks and the images used to meet the information-need were provided to participants
on a laptop. Two images of identical objects, with varying levels of functional interactivity,
were displayed. For example, the participant received this task: I need an image of a handcarved duck decoy. The image needs to be a side-view so the entire decoy can be seen. The
duck should also have a defined eye. The majority of the decoy should be brown or other dark
colors. The participant indicated image utility for a Level 1 and Level 3 image on a scale from 1
to 10.
The second portion of the survey focused on information-rich interactivity. It followed
similar procedures and used the same participants. They were presented with a high-resolution
representation of a collection that provided basic navigation and zooming. The image was a
representation of an office and did not offer a top or back view. After the participants had time
to study the image, they indicated how useful the interactive attributes were in the
information-rich environment. After the participants interacted with the image, they indicated
how useful the resolution and navigation attributes were on a scale of 1 to 10.
Semi-structured interviews followed the image survey. These interviews allowed for the
discovery of other intervening factors that may have affected image utility. The semistructured interview format also gave participants an opportunity to explain and describe their
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experiences with the images. Rather than providing a task for the participants, they offered
uses or scenarios in which the image would be beneficial.
For the purpose of clarity and organization of the chapter, an organizational chart (see
Figure 13) shows the processes related to each stage of the study. The chart is divided into four
sections: mixed methodology, construction of data collection tools, data collection, and data
analysis. Each section was further segmented providing more in-depth discussion about the
specific aspects of the methodology.

Mixed
Methodoloy

Construction of
Data Collection
Tools

Overview

Image Data Set

Pretest

Image Survey

Participants and
Demographics

Semi-Structured
Interviews

Finalized Tools

Quantitative Research

Qualitative Research

Data Collection
Process

Figure 13. Visual representation of the methodology and research design.
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Data Analysis

Quantitative
Analysis

Qualitative
Analysis

Mixed Methodology

Mixed Methodology
Overview

Quantitative
Research

Qualitative Research

Descriptive/

Case Study

Non-Experimental

Researcher's Role

Figure 14. Visual representation of the mixed methodology section of the study.
Overview
A mixed methodology was an appropriate paradigm for this study as it provided a
variety of data and analysis. Creswell (2009) refers to this paradigm as between methods: using
both quantitative and qualitative data collection procedures and analysis. Table 7 illustrates
the components of a mixed methodology and the implications on this study.
Table 7
Summary of Mixed Methodology/Between Methods Approach
Research Questions 1

Research Questions 2

Purpose

Explore the relationship between
image utility, image interactivity,
and tasks

Explore the relationship between
image utility, image interactivity,
and uses

Method associated
with approach

Descriptive, non-experimental /
Semi-structured interviews

Descriptive, non-experimental /
Semi-structured interviews

Instrument

Image surveys/ Interviews

Image surveys/ Interviews

Data Analysis

Mann-Whitney U/FDR test;
Descriptive Statistics: measures
of central tendencies;
Content-analysis

Descriptive Statistics: measures
of central tendencies;
Content-analysis
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A design using a mixed methodology provided advantages in this study. Greene,
Caracelli, and Graham (1989) contribute a list of five purposes for using a mixed methodology:
triangulation, complementary, developmental, initiation, and expansion.
The term “triangulation” is used in the classic sense of seeking a convergence of the
data results. Triangulation is a process of validating data through use of multiple methods of
collection and analysis (Gall et al., 2003). Triangulation of data from different instruments and
sources reduces the chance of biases in the participants, investigators, or methods (Jick, 1979).
Findings from the image survey (quantitative) and semi-structured interviews (qualitative)
yielded the data for triangulation.
Semi-structured interviews allowed for more in-depth investigation of selected issues
with attention to details, context, and nuances (Patton, 2002). Interviews provided insight into
factors that affected the relationships in the triad. The functional interactivity interviews
allowed for additional factors affecting utility to be identified. While discussing informationrich interactivity, participants were able to report potential image uses.
Different and overlapping facets of a phenomenon may emerge that are
complementary. The semi-structured interviews allowed participants an opportunity to discuss
their assessment of image utility, uses, and levels of image interactivity. Although the scope of
this study focused on image utility, different facets became apparent. For example,
participants were exposed to the controls in the functional interactivity portion of the survey
and findings indicated that a familiarity with the controls used to interact with the image
affected the utility value. The discovery of new facets has implications on continued research
exploring users, interactivity, and images.
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The concept “development” emphasizes how the first method is used sequentially to
inform the second method. The responses from the image survey were the first method of
data collection which informed the second method of data collection, the interviews.
Participants first interacted with the images while completing the survey. As participants had
the opportunity to work with the images prior to the interviews, they were already familiar with
the factors being explored.
During the survey, participants recorded their assessment of image utility in a paper test
booklet. Participants were then able to reference their answers from the answer booklet and
review the images during the interviews. This allowed them to further discuss their assessment
of utility. Participants’ utility values could be taken directly from the answer booklet and not
solely from their memory. Participants could then explain their experiences in more detail. It
should be noted that the data from interviews were not compared to the data from the image
survey on an individual level. As a result, this study may not necessarily fit this particular
criterion for a mixed methodology, in terms of data analysis; however, the overall concept of
development as defined above does apply (i.e., the survey informed the interviews).
Initiation of new research using a mixed method approach often brings new
contradictions and fresh perspectives. Newer imaging technologies do not have the support of
an extensive body of research. It is an assumption that findings from prior research in image
representation and interactivity were applicable to these newer formats. The lack of previous
findings strengthens the call for future research in these areas and contributes to the
significance of this study.
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As described previously, when discussing functional interactivity, the controls used to
change the view of the image affected the image utility. Some participants found the
familiarity with the type of controls to be more important than the ability to see additional
views. This finding offered a fresh perspective to the problem.
Finally, a mixed methodology adds to, or expands, the scope and breadth of the study.
Incorporating two different research approaches required use of different data collection
instruments: the image survey and semi-structured interview. The differences in data
collection and analysis allowed for more detailed and complete findings, adding to the scope
and breadth of the study.
Patton (as cited in Gall et al., 2003) explains,
With the same fixed resources and limited time, a researcher could study a specific set
of experiences for a large number of people (seeking breadth) or a more open range
experience for a smaller number of people (seeking-depth). In-depth information from
a small number of people can be very valuable, especially if the cases are informationrich. Less depth from a larger number of people can be especially helpful in exploring a
phenomenon and try to document diversity or understand variation. (p. 84)

Quantitative Research: Descriptive/Non-Experimental
Investigation of Research Questions 1 and 2 had a quantitative component and
incorporated a descriptive, non-experimental design. Descriptive research provides a
description of an existing condition or phenomenon (Gay & Airasian, 2000). In this study, the
condition was the relationship between image utility, information-need, and levels of image
interactivity. The broader phenomenon described was image interactivity. This study was not
longitudinal and explored the phenomenon at a single point in time. The description can be
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viewed as an understanding or finding of meaning (Gall, et al., 2003). The descriptive nature
allowed for the exploration of new factors, as opposed to prove or infer anything about the
relationships in the triad.

Qualitative Research
This section contains justification for the use of qualitative methods and data collection
tools. This section has two sub-sections: Case Study, and Researcher’s Role. Qualitative
research has an established history in the social sciences (Isaac & Michael, 1997). Creswell
(2009) suggests exploratory research with unknown variables and contextual importance may
lack the theory base for study. This type of research is best approached using a qualitative
paradigm. When comparing the research questions and the characteristics of a qualitative
approach, it became evident this was an appropriate method for this type of research study.
Below are characteristics of a study by Morse and Richards (2002) that benefitted from a
qualitative approach:
If the purpose is to understand an area where little is known or where previously
offered understanding appears inadequate (thin, biased, partial), you need research
methods that will help you see the subject anew and will offer surprises. If the purpose
is to make sense of complex situations, multicontext data, and changing and shifting
phenomena, you need ways of simplifying and managing data without destroying
complexity and context. If the purpose is to learn from the participants in a setting or
process the way they experience it, the meanings they put on it, and how they interpret
what they experience, you need methods that will help you to discover and do justice to
their perceptions and complexity of their interpretations. If the purpose is to construct
a theory or a theoretical framework that reflects reality rather than your own
perspective or prior research results, you may need methods that assist the discovery of
theory in data. If the purpose is to understand the phenomena deeply and in detail, you
need methods for discovery of central themes and analysis of core concern. (p. 28)
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The first purpose discusses areas with little or inadequate understanding. This study
was significant because it bridged gaps in research involving image utility, information-needs,
and levels of image interactivity. Imaging technologies and user preferences are constantly
progressing, resulting in a need for research exploring the relationship between these new
factors. The qualitative approach gave the opportunity to further explore these factors directly
from the source: the participants of the study.
The second purpose cited was to make sense of complex situations in changing or
shifting phenomena. The effects of rapidly changing technology and user preferences were
best explored with this qualitative methodology. The qualitative method allowed for dialog
between the researcher and participants, identified and described factors of the triad,
determined what was relevant, and what should be explored in future research. Image utility
and technologies are shifting phenomena and necessitate a flexible approach to research.
Qualitative design and methods offer this type of flexibility.
Participants used processes they were familiar with in the exploration of their
experience and interpretations. The convenience of access to images from any computer on
the Web made a formal setting for data collection irrelevant. The computer used in the survey
was installed with the required viewing and display software. As previously mentioned, the
subjective nature of art interpretation or an engaging experience is difficult to study. Users’
personal experiences shape their interpretation (Greisdorf & O'Connor, 2002); therefore,
accurately representing these complex variables was difficult with a quantitative approach.
Hence, a qualitative component was included.
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A key reason for conducting qualitative research is to construct a framework or theory
based on reality and a perspective other than that of the researcher. Exploring the more
established findings in current environments to allow for possible modifications or
reconsiderations of theoretical constructs is essential. Understanding the data may produce
findings that are counterintuitive to previous research may lead to an updated and more
realistic approach to the problem.
Finally, addressing the need for a deep understanding and the ability to develop central
themes is a benefit of using a qualitative technique such as the semi-structured interviews and
content analysis. By conducting interviews, there was an opportunity to gain a deeper
understanding of the users’ experience represented by image utility. Semi-structured
interviews offered participants the chance to expound on their experiences. The interviews
explored the users’ reasoning behind image utility, aided in developing an understanding of
preferred levels of image interactivity, and provided a wide range of information tasks.

Case Study
The qualitative method of inquiry used in this study was a case study. Gall (2003 p. 436)
defines case study research as “the in-depth study of instances of a phenomenon in a natural
context and from the perspective of the participants involved in the phenomenon. Gall notes
case study research has four characteristics:
 The study of a phenomenon by focusing on specific instances
 An in-depth study of each case
 The study of the phenomenon is its natural context

68

 The study of emic perspectives of case study participants
These four characteristics were applicable to this study and suitable for use in
investigating the effects of image interactivity. This study investigated a phenomenon, which is
the process, events, or person of interest to the researcher (Gall, 2003). Case is defined as the
particular instance of the phenomenon. Applying this definition to this study, the phenomenon
was image interactivity and users. The case was the relationship between image interactivity,
image utility, and information-needs. The users were the study’s participants. The unit of
analysis for the qualitative portion of the study was the individual student.
The study included carefully constructed interview questions intended to elicit
responses, but not lead the participant. These questions obtained in-depth data about the
participants’ assessment of image utility. The mass availability of the Web and digital images
made it difficult to define a natural setting in terms of this study. Students often access online
images from home, the university, or libraries. The concept of fieldwork (Denzin & Lincoln,
2005) or observing the phenomenon in a physical setting was not critical to the study.
However, steps were taken to ensure parts of the study were not out of context for
participants.
By using recognizable images and realistic information tasks, the study created a familiar
context for the participants. Using images and information tasks from a specialized field, such
as medical, might have created an unfamiliar context to the participants. The image survey was
also conducted on a laptop most participants were likely familiar with and comfortable
operating. Finally, the emic, or perspective of the student was explored in the qualitative
portion of the study with the intention to answer the RQs.
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Researcher’s Role
An important component of qualitative research is a discussion of the researcher’s role
in the data collection process. Because this is interpretative research (Creswell, 2009, the
researcher must include a discussion regarding bias, values, and background in the research
report. I have degrees in radio, television, film (RTVF) and library and information science (LIS).
I have worked extensively with digital images and taught courses on managing digital image
collections, web technologies, and digital libraries. I have also been employed at a university
library.
In order to enhance validity and reduce bias, I incorporated several recommendations
provided by Gay and Airasian (2000). In particular, Gay and Airasian suggest researchers should
“…make a concerted effort to obtain participants’ trust and comfort, thus providing more
detailed, honest information from participants” (p. 89)
I attempted to ensure participants’ comfort and trust through the use of a few
strategies. I reviewed the Institutional Review Board (IRB) information, explained why the
information was being recorded, what would happen to the recordings, and made sure
participants understood the implication of the interviews. The participants were also informed
they could quit at any time. Gay and Airasian (2000. p. 220) suggest researchers “try to
recognize one’s own biases and preferences and be honest with oneself in seeking them out.”
Gay and Airasian (2000) also suggest recording one’s own reflections, concerns, and
uncertainties for reference during examination of the data.
I maintained a research journal throughout the study. This journal included personal
preferences or biases that appeared while the study was conducted. The journal was helpful in
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determining the successes and problems with the methodologies. It was particularly useful
after the data was collected and analyzed. The journal also permitted me to evaluate the
entire process and make modifications to future research studies.
Contingent on the participants’ consent, all interviews were digitally recorded.
Participants who had concerns with being recorded were excluded in the interview portion of
the study. Only one participant was excluded for this reason.
All participants were asked to take part in the interviews. Individuals were not excluded
based on data given in the image surveys. As participants were able to reference back to the
test booklet, they had the opportunity to explain unusual or contradictory results during the
interviews.

Construction of Data Collection Tools

Construction of Data Collection Tools
Image Data Set

Image Survey

Technical Aspects

Creation of Tasks
DDT and ODT

MLO Matrix

Expert Survey
Findings

Figure 15. Visual representation of the data collection tool used in the study.
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Semi-Structured
Interviews

This section contains a description the processes involved in creating and testing the
data collection tools. An explanation of the image data set used in the image survey is
provided. A detailed description of image survey follows and the section concludes with
discussion of the semi-structured interviews used in the qualitative part of the study.

Image Data Set
The image data set used to explore functional interactivity, contained 22 images
provided by Arius 3D™. The digital files came from the Arius 3D collection of scanned objects
and were images from museums (art and natural history), industry, and personal collections.
Most images did not require a high level of domain knowledge and represented objects
commonly found or recognized. Arius 3D™ provided the images at no cost specifically for this
research study.
The functional interactivity portion contained Levels of image interactivity 1-3. I
created the Level 1 images from the original files sent from Arius 3D™. Images were created
from screen shots of the original Arius 3D™ PSI files. The screen captures were systematically
cropped to create the six possible views of the Level 1 images and were also used to create the
thumbnails. The thumbnails allowed the participants to select the zoomed view for display.
Figure 16 is a screen capture of what the participants would see if they moused-over the frontview thumbnails of the object.

72

Figure 16. Screenshot of Level 1 image.
Arius 3D™ provided the Level 2 images (GIF and SWF) and the Level 3 image (PSI). As
they had previously been produced by Arius 3D™ for other clients, I did not have control over
the digitization or selection of file formats for the Level 2 and 3 images. Based on the images
sent from Arius 3D™, I did not have every image in every level of interactivity. The Level 1
images could be created from the Level 2 or Level 3 image; however, I did not have the
capabilities to create new Level 2 or -3 images. More information is provided in the ordering
section of the image survey.
Information-rich interactivity was achieved with a Level 0 image. The image used in the
information-rich portion was a high-resolution TIFF created by a BetterLight™ scan. I obtained
permission to use the image, and similar to the Arius 3D files, did not have control of selection
or file format. The image contained a familiar setting and did not require domain knowledge or
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expertise. The image offered participants a single view and allowed the participants to zoom or
move around the collection. The top or back view of the collection could not be displayed.
Because the image only provided a single view, it was given the level of interactivity: Level 0.
Figure 17 is a lower resolution version (867 x 642 pixels) of the image used in the informationrich portion. The original image was 12,000 x 9,000 pixels.

Figure 17. Example of information-rich image. (Image created by Ben Blackwell and Mary
O’Connor. Image provided by Brian O’Connor.)
Technical Aspects
It was important to acknowledge the trade-off of attributes that occurred when a digital
representation of a collection was created. High-end digital reproduction can capture 16.3
million colors, while the human eye can detect 10 million colors (Wyszecki, 2006). Regardless of
the technical ability to capture attributes such as color, some contextual information is
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inevitably lost in the representation. For example, in the information-rich image (Level 0), it
was not possible to see people walking by the office. The size of the object or setting may also
have been distorted in the digital representation. Visual clues within the image might have
been helpful.
For example, people are familiar with the size of a desk chair. The Level 0 image
contained an unobstructed view of a desk chair. This could be used to provide a sense of size of
the surrounding objects. Comparing attributes of the physical object and the representation
was a way to better understand and illustrate the trade-off that occurred.
Table 8 contains a summary of attributes and values for the data set and available levels
of interactivity. This information was not provided to the participants, but served as a way to
describe and quantify some attributes of the images. The color values were derived from the
front and back views, as designated by the Pointstream Viewer® to create a baseline of values.
Measuring certain values was problematic with images that offered higher levels of
interactivity. Each time the view was changed, the RGB color values or the amount of red,
green, and blue pixels visible also changed. In some images these changes would not be
noticeable, especially if the colors were monochromatic. The applications available for this
study could not accurately determine color values for images with higher levels of functional
interactivity. Due to this, the static views were used. The data contained in Table 8 were
derived using the statistical analysis tools in Adobe Photoshop CS4™. It should be noted that
the images in the table were only used for reference purposes. The color analysis was done on
the full-size JPEGs, approximately 600 x 600 pixels.
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Table 8
Summary of Representation Values and Attributes
Front View of Image

Descriptive Front
View Image

Back View of Image

Descriptive Back
View Image

Mean=188.87
SD=78.03
Median=240
Pixels=360,000
Levels available: 1, 3

Mean=164.71
SD=98.76
Median=240
Pixels=360,000

Mean=233.26
SD=64.49
Median=255
Pixels=372,000
Levels available: 1, 3

Mean=200.69
SD=90.13
Median=255
Pixels=372,000

Mean=187.57
SD=76.32
Median=255
Pixels=406,250
Levels available:
1, 3
Mean=208.76
SD=49.36
Median=240
Pixels=259,000
Levels available:
1, 3

Mean=186.45
SD=75.77
Median=255
Pixels=406,250
Mean=215.15
SD=43.94
Median=240
Pixels=259,000

Mean=200.41
SD=70.13
Median=240
Pixels=360,000
Levels available: 1, 3

Mean=193.21
SD=86.65
Median=23
Pixels=360,000

Mean=168.75
SD=91.70
Median=255
Pixels=307,200
Levels available:
1, 2, 3

Mean=180.54
SD= 90.53
Median=255
Pixels=307,200
(table continues)
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Table 8 (continued).
Front View of Image

Descriptive Front
View Image

Back View of Image

Mean= 59.98
SD= 87.49
Median= 10
Pixels= 150,000
Levels available:
1, 2, 3

Descriptive Back
View Image

Mean= 63.82
SD= 79.12
Median= 12
Pixels= 150,000

Mean=246.90
SD=33.47
Median=255
Pixels= 384,450
Levels available:
1, 3
Mean=179.59
SD=91.37
Median=255
Pixels=108,900
Levels available:
1, 3
Mean=49.30
SD=51.22
Median=39
Pixels= 360,000
Levels available:
1, 2, 3
Mean= 45.62
SD= 57.89
Median= 55
Pixels=108,900
Levels available:
1, 2, 3
Mean= 210.32
SD= 123.62
Median= 220
Pixels= 360,000
Levels available:
1, 2

Mean=246.59
SD=34.21
Median=255
Pixels=384,450
Mean=181.68
SD=90.63
Median=255
Pixels=108,900
Mean=48.34
SD=51.88
Median=39
Pixels= 360,000
Mean= 46.01
SD= 56.98
Median= 55
Pixels=108,900
Mean=212.45
SD= 131.45
Median= 220
Pixels= 360,000
(table continues)
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Table 8 (continued).
Front View of Image

Descriptive Front
View Image
Mean=178.18
SD=96.16
Median=240
Pixels=358,800
Levels available:
1, 2, 3
Mean= 50.12
SD= 34.71
Median= 220
Pixels= 360,000
Levels available:
1, 2, 3
Mean=198.03
SD=94.40
Median=255
Pixels=216,756
Levels available:
1, 2, 3
Mean=212.75
SD=80.61
Median=255
Pixels=325,000
Levels available:
1, 3
Mean=227.04
SD= 54.32
Median=255
Pixels=300,000
Levels available:
1, 2, 3
Mean=181.05
SD= 100.12
Median=255
Pixels=360,000
Levels available:
1, 3

Back View of Image

Descriptive Back
View Image
Mean=172.92
SD=101.81
Median=240
Pixels=358,800
Mean= 50.09
SD= 34.00
Median=220
Pixels= 360,000
Mean=203.20
SD=90.32
Median=255
Pixels=216,756
Mean=214.25
SD=70.08
Median=255
Pixels=325,000
Mean=226.60
SD= 54.76
Median=255
Pixels=300,000
Mean=178.71
SD= 101.73
Median=255
Pixels=360,000
(table continues)
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Table 8 (continued).
Front View of Image

Descriptive Front
Back View of Image
View Image
Mean=219.83
SD= 74.31
Median= 255
Pixels=360,000
Levels available:
1, 2, 3
Mean=54.92
SD= 43.87
Median=255
Pixels= 360,000
Levels available:
1, 2, 3
Mean=194.14
SD= 93.99
Median=235
Pixels=372,000
Levels available:
1, 2, 3
Mean=215.69
SD= 72.51
Median= 220
Pixels= 360,000
Levels available:
1, 3
INFORMATION-RICH INTERACTIVITY

Descriptive Back
View Image
Mean=224.35
SD= 66.58
Median= 255
Pixels=360,000
Mean=54.01
SD= 42.43
Median=255
Pixels= 360,000
Mean=200.06
SD= 90.13
Median=235
Pixels=372,000
Mean=215.72
SD= 72.08
Median= 220
Pixels=360,000

Mean = 137.20
SD= 58.48
Median= 140
Pixels=1,687,500

There were slight variations due to the shape of the object represented in the image.
The following description of pixel values was retrieved from the manual (Photoshop, 2009):
79

Mean - Represents the average intensity value.
Std Dev (Standard deviation) - Represents how widely intensity values vary.
Median - Shows the middle value in the range of intensity values.
Pixels - Represents the total number of pixels used to calculate the histogram.
The size of the Level 2 and -3 images were standard since the images were displayed
using a player or viewer. The Level 2 images were approximately 800 x 650 pixels. The Level 3
images were viewed in Pointstream 3DImage Viewer. The size of the viewing area was
approximately 1430 x 635 pixels.

Image Survey
This section describes the procedures for the creation of the image survey and contains
three sub-sections: creation of information tasks, DDTs and ODTs, and the MLO matrix. The
goal of constructing the image survey was to isolate the phenomenon of image interactivity. By
supplying the relevant images to meet an information-need, the participant concentrated on
the level of image interactivity and image utility. The participant did not have to consider
factors such as search terms, queries, the returned set of images, or non-verbal metadata.
Removing there factors reduced the chances of the participant focusing on variables other than
what was explored in the study: image utility, levels of image interactivity, and informationneeds.

Creation of Tasks
This section describes the processes used to create the tasks found in the functional
interactivity portion of the image survey. It begins with a description of the procedures
implemented to develop the data-driven tasks (DDTs) and object-driven tasks (ODTs). The DDTs
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and ODTs were very specific and incorporated several characteristics of Fidel’s image-searching
behavior. Question-types from the MLO matrix were not initially used in the context of images
and did not offer the same amount of definitive characteristics. These question-types were less
specific than the DDTs and ODTs and were not validated. Using two different theoretical
models, description of image-search behavior versus question-types, proved problematic and is
discussed later in the Methodological assumptions and Limitations section of this chapter.
Information tasks served as a way to determine the purpose and provide specifications
about the use of an image. Fidel’s summary of searching-behavior (1994) allows for
categorization of user interactions during the image seeking process. These categories have
distinct processes that address the way users look for an image, the purpose of an image, and
retrieval methods (see Table 6). These categories also aid in determining the type of task: datadriven (DDT) or object-driven (ODT). Examples are provided for the DDT and ODT and are used
to exemplify the process of creating information tasks. The image of the lion (Figure 18) served
as the example used in this discussion to exemplify the creation of DDTs and ODTs.

Figure 18. Example of lion used for DDT and ODT tasks. Image courtesy of Arius 3D.
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The first step in completing an image retrieval task is the formation of the relevance
criteria. Relevance criteria are the image attributes users take into account when deciding
whether an image is useful (Fidel, 1997). These attributes represent the relevant characteristics
of the image. Formation of relevance criteria may or may not include potential search terms
used within a retrieval system. Relevance criteria are usually intrapersonal and differ
depending on the use of the image. Images used to meet a DDT or ODT will have different
relevance criteria. Relevance depends, at least in part, on the user. Users look for images that
meet their needs pertaining to a particular situation (Greisdorf & O'Connor, 2002):
Relevance criteria DDT: I need an image of a lion face used as an architectural
adornment on a building. The lion needs to be made of stone or other natural
materials. It needs to have natural coloration, no paint, or stain.
In this DDT example, the user formulates relevance criteria based on specific attributes
the image must contain: an image of a lion used as an architectural element, made of natural
material, natural colors, no paint. The user has specific ideas of what the images should look
like and may be able to express the attributes in query terms (Fidel, 1997). Users conceptualize
specific attributes the image must contain to meet their information-need which then
completes the information task. The relevance criteria for a DDT are very specific when
compared to an ODT.
Relevance criteria ODT: I need an image of a lion. I am not concerned with the color or
texture. I would like to look at several images before I decide. I will know the style I am
looking for when I see it.
In this ODT, the user does not have preconceived attributes for the image. The user
expresses a need with little or no specifications regarding the composition of the image. Few
relevance criteria are expressed beforehand. In this situation, personal preferences may be
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used to judge relevance and is more important compared to the DDT (Fidel 1997). Relevance
criteria for ODTs are much less structured. The user has less stringent requirements for the
image and a less defined list of attributes that the image must contain to be relevant. Instead,
the user decides the relevant attributes while looking for the images. The relevant attributes
may not be established early in the image searching process. Ingwersen (1996) notes the initial
state of uncertainty experienced during an information hunt becomes more uncertain during
the initial stages of seeking and retrieval. This indicates the user with an ODT is initially
uncertain about relevant attributes. After the results from the search are returned, the user
may gain a better sense of the attributes needed.
Retrieval clues are the second step in the image retrieval process and provide the user
access to the information through the retrieval system. The relevance criteria are cognitively
formed while the retrieval clues are the user’s external representation of a cognitive state.
Retrieval clues are the actual search terms or query terms the user supplies to the retrieval
system and likely to include descriptive words that represent the relevance criteria.
Retrieval clues DDT: I need an image of a lion face used as architectural adornment on a
building. The lion needs to be made of stone or other natural materials. It needs to
have natural coloration, no paint, or stain.
Possible retrieval clues include the words: stone, lion, face, architecture, marble,
cement. The user has a detailed description of attributes the image needs to contain.
Expression of the relevance criteria is through verbal clues; users can describe what attributes
are important. Query terms may be classified by color, shape, or texture.
Retrieval clues ODT: I need an image of a lion. I am not concerned with the color or
texture. I would like to look at several images before I decide. I will know the style I am
looking for when I see it.
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ODT retrieval clues are much less detailed and are likely to be refined while the user
browses the images. There may be fewer required attributes or constraints on the relevant
image. The query terms are few and less specific: lion. As users browse through the images,
they will refine the retrieval clues based on the image attributes seen. Color, shape, or texture
is less important and not used in the initial set of retrieval clues.
Discrimination among images is the next step in the process Fidel defines. Figure 9
provides an example. In the DDT, the user seeks images that are visually similar or may appear
the same. The images could be made of comparable materials or have like coloring because of
the similarities in retrieval clues. It could also be the same object from a different view. The
returned set of images needed to meet the DDT would appear homogenous or have similar
values or attributes.
Conversely, images that fulfill the ODT could look very different. A search for lion could
result in several images, which look nothing alike, but still meet the relevance criteria and
retrieval clues for the task. Images of sculptures, digitized photographs, and moving images
may be retrieved with the same retrieval clues. Although the primary attribute remains the
same, lion, there would be variation among the representations.
Discrimination among images DDT: I need an image of a lion face used as an
architectural adornment on a building. The lion needs to be made of stone or other
natural materials. It needs to have natural coloration, no paint, or stain.
The DDT has specific attributes represented in the image. Several images may fit the
criteria and will look visually similar. The use of the terms architectural adornment, specific
materials, and color will limit the retrieved images.
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Discrimination among images ODT: I need an image of a lion. I am not concerned with
the color or texture. I would like to look at several images before I decide. I will know
the style I am looking for when I see it.
The return set of images meeting the ODT criteria will not be as homogenous as the DDT
set. There could be many images representing a lion. Since color or materials are not specified,
there will be variations in the visual composition.
In reference to Fidel’s poles, ofness and aboutness are addressed differently. In simple
terms, the image may be of an object but could be about something different. In a DDT, the
image is of and about the same subject. If the image is retrieved for an ODT, the image could
be about something other than what is represented. For example, an image of water is of
water but could also be about conservation or serenity.
Ofness and aboutness DDT: I need an image of a lion face used as an architectural
adornment on a building. The lion needs to be made of stone or other natural
materials. It needs to have natural coloration, no paint, or stain.
In this example, ofness equals aboutness. The image needs to be of a lion and about a
lion.
Ofness and aboutness ODT: I need an image of a lion. I am not concerned with the color
or texture. I would like to look at several images before I decide. I will know the style I
am looking for when I see it. I need to illustrate the idea of “royalty.”
It should be noted that additional information is added to the ODT to better exemplify
the differences between ofness and aboutness. In the ODT, the ofness does not necessarily
reflect the aboutness. Royalty may be visually represented in countless ways. The user is more
concerned with what the image is about or what may be interpreted.
The final four characteristics of Fidel’s poles: biographical attributes, size of answer set,
need for browsing, and effort required for browsing are not significant in this study. They
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incorporate browsing and the size of the answer set. Biographical attributes (i.e. non-verbal
metadata) are represented in text. This study focused solely on visual information and did not
provide participants with any additional biographical attributes. Also the participants were
provided with the images and no browsing occurred. The size of the answer set was also
excluded for the same reason.
The MLO tasks were less detailed compared to the DDTs and ODTs. The MLO matrix
describes question-types compared to the DDTs and ODTs, which described processes of an
image-searching behavior. The MLO tasks were not validated by experts because they lack
specific details about characteristics that make up each type of task. The level of complexity
also made it difficult for the MLO tasks to be validated. As mentioned in Chapter II (Figure 8)
question-types become more complex towards the outer edges of the matrix. Therefore, it is
difficult to achieve consensus regarding question-type.
To create the tasks, the matrix was divided into the original question-states by Maron
and Levien (1967) and O’Connor (1993). Each row and column of the MLO matrix was used to
create an information task resulting in nine types of tasks: articulate query, vague awareness,
monitoring, browsing, encountering, look-up, deductive logic, inductive logic, and conversation.
Characteristics of question-types may overlap. For example, in the LA cell of the matrix, users
were aware of what information is needed and how to retrieve it. Look-up and Articulate
Query have similar characteristics even though they are from two different perspectives. Lookup is from a systems perspective and Articulate Query is from a user perspective.
To create the MLO tasks, characteristics of each row and column of the matrix were
studied. I reviewed definitions, examples, and explanations from previous research (Maron &
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Levien, 1967; O’Connor & Kearns, 2003) defined the matrix. The tasks, used in the study were
created using the image data set as reference. I edited examples of the original MLO tasks
provided by Kearns (2003) to reflect characteristics of the image data-set. The following is a
sample of the type of information considered in the creation of the MLO tasks.
“Encountering happens when the new knowledge seemingly lands in one’s lap without
having actively gone without searching” (Erdelez, 2000 as cited in Kearns, 2003). Browsing is a
strategy used to put oneself with the document in an attempt to shake up knowledge, store, or
catch a glimpse of something new (O’Connor, 1993). In vague awareness the searcher is aware
of the problem or lack of knowledge. They are able to state concisely and exactly what a useful
document would contain or recognize if glimpsed (O’Connor, 1993). “Monitoring no clear
articulated query can be made instead, sampling methods which keep the scholar aware of new
developments are put into place” (O’Connor, 1993 p. 217). Look-up typically results in a quick
response (Kearns, 2003). Much like Fidel’s DDTs, the user knows how to look-up the
information. Articulated queries are similar to the look-up as users can articulate the
information-need or attributes required to meet the information-need. Conversation is one of
the more complex question-types in the matrix. Information-needed to meet the need may not
be the same for every user (O’Connor, 1993). Maron (1982) discussed Inductive, “There are
many different occasions in everyday life where we are confronted by a rather large set of
items and where we wish to retrieve (select) a smaller subset for some purpose.”

Expert Survey
This discussion regarding validation of the DDT and ODT tasks has three parts:
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Participants, Survey Administration, and Findings. In this study, these tasks were used to assess
the image utility for each of the levels of functional interactivity provided in the survey. Since
the researcher created detailed tasks and assigned the task type, DDT or ODT, validation from
outside experts was needed to strengthen the study.
The first step in establishing the tasks was gaining feedback from experts. A survey
assessed the experts’ level of agreement regarding the designation of task type. This survey
was referred to as the Expert Survey (Appendix H). Affective tests measure individual attitudes
towards situations, activities, or values (Gay L. R. & Airasian, 2000). In this study, it measured
the level of agreement from the experts pertaining to the category assignment of information
tasks. The survey integrated an attitude scale, which measures the level of agreement or
degrees of intensity (Isaac & Williams, 1997) through a Likert scale. The Likert scale was a
suitable scale to measure the experts’ attitude towards the questions of the survey. This survey
was cross-sectional, meaning the survey results were collected at one time (Creswell 1994).
This was not a long-term survey, and experts were not asked for additional feedback after the
initial results had been submitted.
Experts used for validating tasks were purposefully sampled, meaning I selected them
for their likeliness to be “information rich” in terms of the goal of the study (Gall et al., 2003).
The experts were working professionals, in either the US or Canada, whose expertise was in the
fields of art/art history, library and information science (LIS), radio, television and film (RTVF),
or education. Experts working in these areas are familiar with digital images and imaging
technology. The experts’ job titles included metadata specialist, art librarian, instructor in a
RTVF program, and instructor in a LIS program. I had previously collaborated, was colleagues
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with, or taught with the experts and knew they familiarity with information-needs related to
their fields. The experts’ backgrounds, education, and experiences made them a strong source
for the task validation needed to create the detailed DDTs and ODTs.
I contacted the experts through email which contained a link to the survey that was
hosted on the Survey Monkey™ Web site. This survey contained 22 JPEG images that
represented the data set for functional interactivity. The survey provided an explanation of
Fidel’s characteristics of searching-behavior and a copy of Table 8 found in Chapter II. The
survey displayed the image and the tasks pertaining to it on a single page. Each image had one
proposed DDT and one proposed ODT, located below it. After the experts reviewed the image
and tasks, they indicated their level of agreement towards the information task and its
categorical designation. Their feedback was rated on a 5-point Likert scale (strongly agree,
agree, neutral/I do not know, disagree, strongly disagree). The image provided a single view
(front) of the object and did not provide any opportunity for interactivity. The following
questions were asked for the 22 images and tasks:
•

Does this scenario represent a possible image retrieval task?

•

Does the data-driven task (DDT) meet the criteria for image retrieval tasks on the
data pole continuum?

•

Does the object-driven task (ODT) meet the criteria for image retrieval task on the
object pole continuum?

The expert survey was pilot tested with one librarian and one art librarian with positive
results. Based on their feedback, modifications were made to the directions for completing the
survey. There were no changes made to how the survey was distributed or administered.
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Expert Survey: Findings
I selected the two DDTs and two ODTs with the highest level of agreement (95%) for
task designation and incorporated them into the image survey. The DDTs included the
information tasks written for the images of the Korean Duck and Lizard Brooch found in the
image data set. The ODTs included the Lion and Mask. Appendix B contains the finalized tasks
used in the survey.

Semi-Structured Interviews
The definition of an interview in qualitative research is “a purposeful interaction, usually
between two people, focused on one person trying to get information from another person”
(Gay & Airasian, 2000 p. 89). Interviews allowed me to gather data on unobservable aspects.
The interviews contained a predetermined order of questions, had open-ended questions. I
recorded the essence of each response (Gay & Airasina, 2000).
Semi-structured interviews combine aspects of open-ended interviews and structured
interviews. This method of data collection focused on the factors of the triad, but still allowed
participants to openly discuss aspects of their experiences. The factors of the triad were
difficult to observe, hence, incorporating interviews was a beneficial data collection tool. The
questions were constructed to going details about additional factors that affect utility such as
use, or preferred scenario.
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Figure 19. Visual representation of areas discussed in the data collection process of the study.

This section discusses aspects of the data collection process. It includes details
regarding the pretesting, demographic information and the finalized data collection tool.
Specific categories within this section are related the data collection process.

Pretesting
After the tasks had been created, the image survey and semi-structured interviews were
developed and pretested. Pretesting allowed for refining the data collection process and
instruments used in the study.
Previous to this study I had conducted preliminary tests which explored users and the
Level 3 images. Although the findings did not contribute directly to this study, I was able to

91

conclude that the Level 3 images may be useful tools and future research is warranted.
Findings from the previous pretesting indicated participants were interested in interacting with
the Level 3 images. This contributed to the feasibility of the study and the use of Level 3
images. If the participants had not been able to successfully navigate the images, another
format may have needed to be considered before this study was conducted.

Participants
Two participants representing the sample population and one outside of the intended
sample were involved in the pretesting phase. They volunteered and did not receive any
compensation. The first two participants were LIS students and were selected based on their
experience with digital images and familiarity with the information science field. Both students
had internships working with digital collections and had a focus of digital libraries in their
coursework. Their exposure to digital images and the field provided a unique perspective.
They understood the concept of information-needs and had previously participated in
information science related research. Therefore, they were able to comment on aspects of the
study that seemed problematic. They were not informed of the goals of the study until they
completed the entire data collection process.
The last participant had no experience with the field of information science and did very
little with digital images. This inexperience made the participant’s comments useful and
provided an outside perspective on the image survey and interview process. This feedback was
used to reduce any jargon or technical terminology that might have been problematic for the
participants of the study.
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The participants were asked to complete the study using the directions and tools
provided. After completing the survey, they went through the entire process again, and
provided feedback. This allowed the participant and researcher the opportunity to review
every step in the process and obtain recommendations on problematic aspects.

Setting
A convenient site was selected for both the participants and researcher. Pretesting
occurred in the same setting where the finalized version was administered. The setting was a
faculty office at the University of South Carolina. Participants were seated at a desk and
encouraged to position the laptop and mouse according to their preferences. The pretest was
conducted in a face-to-face, one-on-one setting, with only the researcher and participant
present. The same laptop, mouse, lighting, and desk were used. None of the images were
altered between the pretesting and finalized version of the survey.
The positioning of the participants, researcher, and recording device was also
unchanged after the pretest to ensure correct volume levels were obtained in the recordings of
the interviews. During the initial interview, the digital recording device was played back to
ensure each interview was being recorded successfully. Volume levels were checked to make
certain the interview recordings could later be used for transcription. The interviews were
recorded with an Olympus™ Digital Voice Recorder WS-300M.
The survey was given on a Dell Latitude D630 laptop with a 15” screen and a standard
3-button mouse. No color calibration of the monitor occurred between the participants. The
survey was administered on a laptop computer containing the necessary viewing technologies.
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Participants did not have to download or install any software applications. The lighting was an
overhead fluorescent light, standard in most offices. No attempt was made to modify the
natural light coming through the window. The position of the shades was never changed for
any of the participants.

Image Survey Scale
The purpose of the image survey was to collect image utility values for images with
varying levels of interactivity and different tasks. Utility was indicated through a score or value
given by the participants. The data from the survey were used to establish frequency or
measures of central tendency (Vaughan, 2001). These measures indicated which level of
interactivity offered a higher level of utility. The image survey incorporated an affective scale to
determine the participants’ level of image utility. The scale was from 1 to 10, 1 being not useful
and 10 being highly useful.
I acknowledge the drawback of survey research and the dependencies on self-reporting.
Self-reporting relies on the honesty of the participant (Mertens, 1998). I also acknowledge the
possibility of a low validity rating through rating errors. There are three potential rating errors:
over-rater error, under-rater error, or central-tendency error (Isaac & Williams, 1997). Rating
errors occur when participants tend to favor one side of the scale. Over-raters lean toward
favorableness, under-raters lean toward unfavorableness, and the central-tendency-raters tend
to stay neutral.
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Semi-Structured Interview
The pretesting of the interviews occurred immediately following the pretesting of the
image survey. After participants completed the image surveys, they completed the semistructured interviews. The same procedures used for gathering feedback from the pretest
participants were used for the interviews. The participants went through the entire interview
process twice: once without providing feedback and then a second time providing feedback on
the process.

Pretest Findings
A few modifications were made after initial testing. Revisions to the survey were made
based on the data collection process, participants’ data, and experiences. Pretesting also
provided insight on how to better conduct the survey. The wording and explanation of the
participants’ selection criteria, based on demographic data, was also part of the pretest. A
requirement of the study was that the participant was familiar with digital images. The
participants provided feedback on how to best clarify these requirements. There were also
issues in the visual layout of the demographic questions which were changed based on the
findings.
In addition, technical aspects of the image survey were corrected in the initial section.
Originally, participants were to record their image utility values on a HTML form embedded in a
webpage, displaying the image and task. This proved to be problematic for the participants
during the functional interactivity portion of the image survey. A paper answer booklet
(Appendix F) was created to record their responses. Participants found it difficult to recall
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image types, levels of interactivity, and other information during the interviews. The paper
version allowed them to quickly reference the images and answer questions about how they
assessed image utility. The paper answer booklet also contained the directions on how to
control the different levels of interactivity. Providing this information gave the participants a
quick reference.
An additional question was added to the final interview protocol after initial testing.
The researcher asked, “What was your favorite image and why?” Although personal preference
was not initially explored in the data collection process, this question yielded meaningful data
in the interviews. All three participants wanted to discuss their favorite image after the study
had been completed. The finalized interview protocol can be found in Appendix E. The data
from pretesting were not used in any data analysis; however, did offer some initial information
regarding the overall results and initial themes that emerged.

Participants
A sample of convenience was purposefully selected because it was assumed participants
had skills or experience needed to complete the study. Because of this, participants were
considered information-rich (Gall 2003). Students from the selected fields frequently used
visual materials in their coursework or in other requirements needed to complete their
degrees.
A recruitment email asking for participants was sent out on three (LIS, CS and JC)
department list-servs. The email specified that participants needed to have experience with
digital images. The population of this study was graduate and undergraduate students, whose
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education involved working with visual materials. Participants for the image survey were
selected from three different areas of study at the University of South Carolina:
journalism/communication (JC), library and information sciences (LIS), and computer science
(CS).
Procedures were implemented to reduce the disruptive effects of the imaging
technology. This was achieved by selecting a sample who were familiar with and frequently
used digital images. If participants had no prior experience viewing digital images, the newer
formats providing higher levels of image interactivity may have been intimidating. The sample
had experiences with higher levels of image interactivity and was more comfortable with the
technology compared to students whose fields were not as technical and image oriented.
The requirements for test of statistical differences and interview data were used to
determine the sample size. After analyzing the semi-structured interviews, I felt a sufficient
amount of data had been collected because of the redundancy in themes that emerged. Had
the analysis not contained redundancy, I would have recruited additional participants. The
number of participants for the test of significance Mann-Whitney U test was also sufficient.
According to Hinkle, Wiersma, and Jurs (2003) a sample is considered large when sample size
for each group is greater than 20. For this test, the sample was the number of utility values.
Each group had a minimum of 198 (22 utility values, for 9 participants) data points to represent
the sample. A larger sample would have allowed for generalization of findings; however, the
results of the tests were not used for this purpose.
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Demographics
After reviewing the course titles and degree programs, I concluded the curricula and
experiences of the journalism/communication participants provided a reasonable exposure to
digital images. LIS students had a variety of interests and specializations, but all worked with
digital images. The areas of specializations among the computer science students were varied.
The majority of the computer science students worked with robotics and regularly interacted
with digital images. The final study included 32 participants for the image survey and 25
participants for the interviews.
Table 9 contains the demographics of the participants. The results in “Frequency of Use
(Digital Images)” were responses to the survey question, How often do you use digital images in
your coursework or job? The “Frequency of Use (Images that Provide Control)” data answered
the question, How often do you use images that allow you to control the image? For example,
zoom, rotate, or move the image.
Table 9
Demographics of Study
Attribute
Gender

Male
Female
Computer Science
Major
Journalism/Communications
Library and Information Science
Graduate
Current Degree
Undergraduate

Image
Survey
16
16
14
9
9
18
14

(table continues)
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Table 9 (continued).
Image
Survey
*1
3
7
10
11
20
13
18
15
8
*1
8
11
3
9

Attribute
Frequency of
Use (Digital
Images)

Types of Image
Formats

Frequency of
Use (Images
that provide
control)

Never
Once a month
Once a week
Once a day
More than once a day
JPEG
TIFF
GIF
PDF
Other (VRML, Modeling)
Never
Once a month
Once a week
Once a day
More than once a day

Initially, two participants reported never using digital images or image interactivity, as
noted on Table 9 with an asterisk (*). The decision to include the participants’ data resulted
after conversations between the individual participant and the researcher. The conversation
took place after the participant had completed the demographic information of the image
survey. The first participant’s frequency of use (digital images) was never, however, the
frequency of use (images that provide control) was reported as once a month. This participant
was a computer science student studying robotics. Although the student did not regularly work
with file formats, such as JPEGs, the participant was familiar with more sophisticated file
formats used in data modeling. The participant reported being comfortable navigating and
moving digital models. The criterion for image use was designed to reduce the novelty effect of
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the newer imaging technology. The participant’s experience with modeling software fit the
criteria, and therefore, she included in this study.
The second participant reported having never for frequency of use (image that provide
control) but indicated once a month for use (digital images). This participant was also a
computer science student who was studying computer programming. The participant’s data
were included because during the initial conversation with the researcher, the participant
reported actively playing online games. Again, the participant was familiar with image
navigation and interactivity and met the selection criteria.

Finalized Collection Tools
Image Survey
The functional interactivity portion of the image survey had 22 questions (2 questions
per 11 information tasks) and three possible levels of image interactivity: Level 1, Level 2, and
Level 3. Images categorized as Level 3 used the proprietary Pointstream™ Viewer. Because this
viewer is not widely implemented, accounting for the novelty or newness of the technology had
to be addressed in the research design. In a standard hypothesis, experimental design,
researchers must be aware of the novelty and disruption effects (Isaac & Williams, 1997). In
cases where this effect is present, the treatment might be effective because it is different from
what the participant normally encounters (Gall et al., 2003).
While this study was exploratory, this type of effect or bias was a concern. I took steps
to minimize the effects of the newer imaging technology on participants’ assessment of image
utility. One tactic used to reduce bias for Level 3 images was to administer the image survey in
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a face-to-face (F2F), one-on-one environment. This environment allowed participants to ask
questions; therefore, immediate feedback was provided to the participant that clarified
instructions or demonstrated how to navigate an image.
Isaac and Michael (1997) define the halo effect as “the tendency for an irrelevant
feature of a unit of the study to influence the relevant feature in a favorable or unfavorable
way.” Participants did not complete the image survey collaboratively. The comments of the
participants or reactions regarding the technology could not affect the opinions of others.
Ordering of tasks was random and the participants were not aware of the task type. As
mentioned earlier, I did not have access to every image in each level of interactivity. However,
steps were taken to ensure that each task type was presented with every level. Determining
which two images to use for each question required me to create a list of all available levels of
interactivity.
There were 11 Level 2 images and 17 Level 3 images. I was able to create the Level 1
images so assigning the task type was not problematic. The Level 2 images were the first to be
assigned a task since there were 11 Level 2 images and 11 task types. After all the Level 2
images were assigned, I proceeded to assign a task type to the Level 3 images. Once all the
Level 2 and -3 images had been assigned a task, I could then add the Level 1 images to form the
combinations of images for each questions. See Table 8 for the available levels and Table 10 for
the pairing and task types.
By design, the survey only provided two levels of interactivity per question. By not
providing every level of interactivity for each question, the study essentially forced the
participants to make distinctions between the images provided. This ensured a single level of
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interactivity could not be given the same utility value every time. For example, it was not
possible for a participant to give the Level 3 images a value of 10 for all 22 questions. There
were some questions that did not provide Level 3 images which required the participant to
assign utility based on Level 1 and Level 2 images. This was another method implemented to
reduce the novelty effect of the new technology. If the participant found the Level 3 image
highly useful, or not at all useful, there was a possibility that they would assign a utility value
based on their like or dislike of the interactivity.
Once the participants reported being comfortable with the seating arrangement and
position of the mouse and laptop, they were given the test booklet. I provided an overview of
the data collection process, reviewed the IRB information (Appendix D), obtained the signed
consent form, showed examples of each level of interactivity, and pointed out the directions in
the test booklet.
I also explained, with a script, how to use the different imaging technologies before the
image survey began and provided a sample image with the three levels of functional
interactivity. This gave participants the opportunity to become familiar with the different
technologies before starting the image survey. I answered any questions, then instructed the
participant to begin the survey, starting with the demographic and image use information. I
verified the demographic information was complete before the participant moved on to the
image portion of the survey. This information was recorded in the test booklet. Appendix E
contains the test booklet.
Participants were provided with a task and one image. After participants interacted
with the image, they indicated their assessment of image utility in the answer booklet. They
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continued with the second image in the question. The same object was represented in the
image, but the level of interactivity was different. For example, Information Scenario 1
provided the participants with a Level 1 image and then a Level 3 image. Information Scenario
2 first provided a Level 2 and then a Level 1 image. Participants were allowed to go back and
look at the images after they completed the tasks. There was no restriction on how often they
could view previous images or tasks. When participants had selected a level of utility for all the
images in the functional interactivity portion they then proceeded to the information-rich
portion.
Information-rich interactivity concentrated on an image that provided a single-view of a
collection. The information-rich portion was a continuation of the image survey and contained
three questions. This part of the survey provided the participants with one, very highresolution image (12,000 x 9,000 pixels). Participants were given time to study the image and
explore details of the image through the image viewer controls. The Zoomify™ viewer allowed
for the ability to move around the image and zoom into a very detailed part of the collection.
Once the participants indicated they had enough time to study the image, they completed the
survey question in the test booklet.
The image survey asked the participants to assess the level of image utility based on
specific attributes of the image: zoom, move, and high resolution. On a scale of 1 (not helpful)
to 10 (extremely helpful) indicate how useful the ability to zoom was in this image, see
Appendix F. After both portions of the image survey were completed, the interviews were
immediately conducted.
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Semi-Structured Interviews
This section contains discussion of the interviews. It describes the process of obtaining
the consent of the participants and basic information regarding the length of the interviews.

Consent
I recorded each interview with the prior consent of the participant. The recordings were
useful in the data analysis and transcription. Recording the interview was less distracting than
note taking and produced more reliable data for content-analysis. I conducted interviews with
all the willing participants. The interview protocol used can be found in Appendix D. During the
interviews, additional questions were asked that may not have been included in the interview
protocol. These questions were related to the protocol and merely provided clarification or
more detail as to what the participant had stated. The interviews gave participants the
opportunity to describe types of use and how the levels of interactivity would be useful.

Participants
The interview participants were the same individuals who participated in the image survey.
Twenty-five participants agreed to take part in the interviews immediately following the
surveys. Seven participants did not partake in the interviews due to time constraints or
personal concerns with the recording process.
Participants were permitted to review their completed surveys and used them as a
reference when answering the interview questions. The average length of the interviews was
nine minutes. The shortest interview lasted six minutes, and the longest, eighteen minutes. To
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ensure participants remained anonymous, the random identification number assigned at the
beginning of the study was referenced at the start of the recording process. The names of
participants were never recorded.

Data Analysis
Data Analysis
Quantitative: Descriptive and Statistical
Analysis

Qualitative: Content Analysis

Figure 20. Visual representation of areas discussed in the data analysis section of the study.
This section contains information regarding the types of data analysis used in this study.
It is divided into two sections: Quantitative and Qualitative.

Quantitative: Descriptive and Statistical Analysis
The data collected from this study was ordinal and used in a descriptive manner;
therefore, results could only be used to describe and summarize, not prove or make an
inference (Vaughan, 2001). A Mann-Whitney U and false discovery rate (FDR) test were used to
establish cases where there was statistical significance between the levels of interactivity and
utility. This test was used for several reasons. The test was an appropriate fit for the ordinal
data provided by the Likert scale in the image survey. The test also was appropriate because
the data were not normally distributed, resulting in the need for a non-parametric test
(Vaughan, 2001; see Figure 19). The Mann-Whitney U allowed for the testing of two
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independent variables with ordinal data (Hinkle, Wiersma, & Jurs, 2003) and was used to show
the differences between the combination of levels of interactivity presented in the image
survey and utility values provided by the participants. The independent variable was the levels
of interactivity, and the dependent variable was the utility values being tested. These variables
were grouped by the participant’s major resulting in nine tests. Regarding the statistical tests
of significance, the unit of analysis was the level of interactivity. As noted previously, the unit
of analysis for the qualitative section was the individual participant. To test for statistical
significance in the differences of utility values, levels of interactivity were used.
In addition to conducting the Mann-Whitney U test, the data were analyzed using a false
discovery rate (FDR) test. The FDR test is more sensitive than traditional methods simply
because it uses a more lenient metric for false positives (Nichols, 2010). Herrington (2002)
provides an introduction and explanation of the test:
False Discovery Rate (Benjamini & Hochberg, 1995) is a relatively new statistical
procedure that controls the number of mistakes made when performing multiple
hypothesis tests. False Discovery Rate (FDR) accomplishes this task by allowing one to
control beforehand, the average fraction of false rejections made out of the total
number of rejections performed. Furthermore, the FDR procedure is a simple
procedure that can be adapted to work with correlated data sets.
Two additional methods were used in analysis of the descriptive data, measures of
frequency and central tendencies. These tests were used to gain a better understanding of how
the participants scored utility. Mode, median, and mean all measure central tendency but are
used with different shapes of data distribution (Vaughan, 2001). The shape of the data must be
assessed before determining the appropriate test. Range is a measurement of variability
(Vaughan, 2001) and charting the range of data points illustrated the difference between the
highest and lowest utility values for the participants. Mode is defined as the most frequent
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score of a data set (Hinkle, Wiersma, & Jurs, 2003). The mode of the data set from the image
survey represented the utility level selected by the highest number of participants. Tests of
variance can also be used to explore frequency and central tendency (Mertens, 1998). Findings
from the image survey are discussed in Chapter IV.

Qualitative: Data Preparation and Analysis
The data from the interviews were transcribed and coded. The transcribed data were
analyzed using Nvivo 8™ software. During the interviews, I began to develop a list of possible
nodes or themes that could be used to define themes that emerged. A common practice used
in transcription is to omit repeated or sound words. Word fillers such as uh or repeated words
were not included in the transcription process. This study used an additional coder to obtain an
inter-coder reliability rating, which is discussed in Chapter IV. The final themes used for the
data analysis resulted after reviewing the transcripts several times. The discussion regarding
the themes that emerged can be found in Chapter IV.

Methodological Assumptions and Limitations
It was an assumption of the study that the participants had experiences with images
based on their coursework or area of study. Participants had a high degree of familiarity with
digital image as they used them in their coursework and had the necessary skills to locate
images to meet their information-needs. The study also assumed the experts surveyed used
digital images regularly and routinely searched for online images in their jobs.
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The participants were supplied the same tasks, use, and/or required attributes of the
image. The standardization of the information tasks helped control differences the participants
had based on personal interpretation or image use. By providing a detailed scenario, the
chances of personal bias were reduced. Although steps were taken to try to reduce these
factors, no testing was incorporated to verify or ensure the procedure employed actually
succeeded in reducing personal bias or interpretation.
The most problematic methodological issue in this study was the creation of the tasks
found in functional interactivity. The DDTs and ODTs were validated by experts, but the other
nine task types did not go through the same process. This part of the study lacked components
and instruments to determine validity ratings for the designation of MLO task types. Providing
participants with a purpose or use of the images was a requirement of the original study design.
The tasks were intended to diminish some of the participants’ interpretation of the image. For
example, by giving a detailed information scenario to accompany the different images, the
participants had a specific task in mind when they assessed image utility. Had no tasks been
provided, participants could interpret the use or purpose of the images by individual
interpretation.
It was assumed that participants would find certain levels of interactivity more useful for
different types of tasks. When given the opportunity, participants had their own way of
describing needs. Interview data revealed a variety of uses for the images. Generally, these
uses were based on personal experiences and related to their current jobs or areas of study.
There were no data to indicate the participants did not understand the tasks provided in the
functional interactivity section. I was never asked to clarify a task.
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The MLO matrix was included to provide a different perspective on information-needs.
The matrix was divided into the original two question states: system and user question. The
MLO matrix did not provide detailed characteristics like Fidel’s work. Fidel’s work described a
process, whereas the MLO matrix described question-states. Both can fall under the
description of an information-need. However, the DDTs and ODTs resulted from more specific
characteristics and attributes.
Another confounding factor regarding the MLO matrix was the high level of complexity
question-states. As mentioned in Chapter II, the outer cells of the matrix are inherently more
complex and difficult to define meaning, these task types are difficult to categorize and
interpret. Theoretical considerations for including the MLO tasks were valid, but making the
tasks operational proved to be most difficult. I tried to closely replicate examples of MLO tasks
from previous work (Kearns, 2003) in the context of the image data set.
The expected findings were the same for the DDTs and ODTs. Because the MLO tasks
lacked the vigorous validation process, findings could not be categorized based on task type
with any type of validity rating. Questions from each task type were written with the same
guidelines and examples and followed the same procedures for creation. The process of the
creation was standardized.
The collection size may have been a limitation to the study. A larger test set might have
allowed for more diversity in findings and additional descriptive data. Financial and technical
constraints limited the size of the collection.
The requirements for the data preparation to run the statistical tests may be
considered a limitation to the study. In order for the Mann-Whitney U and FDR tests to be
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conducted, the data had to be converted to categorical data so that they could be ranked. The
ranking of the data points eliminated some of information captured in the utility values because
it created categories within the data points. Because additional data analysis, such as
descriptive statistics and content analysis were incorporated into the study, I felt confident that
information lost in the categorization of utility values could be captured with the additional
analysis.

110

CHAPTER IV
DATA ANALYSIS AND RESULTS
Introduction
Chapter IV presents and discusses analysis of data collected in the study. Data from the
image surveys and the interviews were analyzed according to the techniques described in
Chapter III. The Image Survey section details results of each factor of the triad: utility, tasks,
and image interactivity. The results built a narrative regarding interactions of users and images.
The Image Survey section is followed by the Interview section. This provides a more in-depth
examination into the interactions between the participants and images. The chapter concludes
with results from the intercoder reliability tests and validity testing.

Image Survey
This section reports and explores the results from the image survey and is divided into
two areas of discussion: Functional Interactivity and Information-Rich Interactivity. Within each
area, data analysis and results from the three factors of the triad are presented. The MannWhitney U and FDR tests were conducted to establish significance between levels of
interactivity and utility values. Descriptive statistics were used to aid in the understanding of
the range or variance in the participants’ responses. The combination of the two tests allowed
for a broader understanding of the interactions between users and image interactivity.

Results: Functional Interactivity
As stated in Chapter III, the survey contained 22 questions. There were 11 types of
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tasks, each occurring twice. The tasks were represented in hypothetical information scenarios
or information-needs provided to the participants. A 10-point affective scale was used to
record the image utility values, 1 (not useful) to 10 (extremely useful). In this study, utility
values were defined as the participants’ assessment of image usefulness indicated on the Likert
scale.
Table 10 lists the information scenario, the task type, and levels of interactivity. The
information is presented in the order of each question of the survey. The information scenario
was equivalent to the question number. For example, Information Scenario 11 is the eleventh
question on the survey. Question 11 was an articulated query task. Each participant was first
shown a Level 2 image which they were asked to score. The second image presented in
Question 11 was a Level 1 image, which was then scored by the participants. Participants
encountered the second articulated query in Question 18. For Question 18, the participants
first scored a Level 1 image followed by the Level 3 image. The ordering of question-types was
based on a randomization table.
I acknowledge the distribution of possible pairs was not even. This uneven distribution
was considered in determining the types of data analysis conducted. For example, in the test of
significance, it would not have been appropriate to combine the utility values for all the Level 1
images and compare them to the utility values for the Levels 2 and 3 images. Instead, the test
of significance was conducted using the combination of images, LOE 1, 3, LOE 2, 3 and LOE 1, 2.
By conducting this type of test for significance, the results were not dependent or affected by
the frequency of occurrence of image pairs.
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Table 10
Functional Interactivity: Information Scenario, Task Type, and Level of Interactivity
Information Scenario
Information Scenario 11
Information Scenario 18
Information Scenario 3
Information Scenario 14
Information Scenario 2
Information Scenario 19
Information Scenario 9
Information Scenario 17
Information Scenario 7
Information Scenario 16
Information Scenario 8
Information Scenario 15
Information Scenario 6
Information Scenario 21
Information Scenario 22
Information Scenario 10
Information Scenario 5
Information Scenario 12
Information Scenario 1
Information Scenario 13
Information Scenario 4
Information Scenario 20

Task Type
Articulated Query
Articulated Query
Browsing
Browsing
Conversation
Conversation
DDT (Data-driven task)
DDT (Data-driven task)
Deductive
Deductive
Encountering
Encountering
Inductive
Inductive
Look-Up
Look-Up
Monitoring
Monitoring
ODT (Object-driven task)
ODT (Object-driven task)
Vague Awareness
Vague Awareness

Level of Interactivity
1st Image
2nd Image
2
1
1
3
3
1
3
2
3
1
2
1
3
1
2
1
2
3
3
1
1
3
2
3
3
2
3
1
1
3
2
1
3
2
1
3
3
1
3
2
1
3
2
1

Shape of Functional Interactivity Data
Before any type of test could be performed the shape of the data had to be plotted in
order to determine which tests were appropriate. A histogram of frequencies of utility values
was used to show distribution. It was categorized by the major field of study of the
participants. Figure 21 charts the distribution of utility values for the functional interactivity
portion of the image survey.
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Utility Value Frequencies Histogram:
Functional Interactivity
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Figure 21. Utility values and frequency for functional interactivity.
In a normal distribution of data, the mean, median, and mode are found in the center of
a symmetrical curve. The data were not normally distributed. The histogram revealed that the
data were skewed, meaning there were more extreme scores on one end of the data set. The
data distribution favored the higher utility values. This type of distribution is known as a
negative skewed distribution. The shape of the data required the use of non-parametric testing
which lead to the Mann-Whitney and FDR tests. When the data are negatively skewed, the
mean is less than the median and less than the mode.
Table 11 contains the median, mode, and mean for the functional interactivity utility
values of the image survey. The mean was not an appropriate measure of central tendency
because the data were ordinal. It was included in the table to illustrate the skewed data.
Although the mean for the JC participants is slightly higher than the median, it was less than the
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mode. The histogram and mode for the JC participants still indicated a negative skew in the
data.
Table 11
Median, Mode, and Mean of Functional Interactivity Data
Median

8

8

8

Mode

9

9

9

Mean (N/A)

8.04 7.84 7.80

Mann-Whitney U/FDR Statistical Tests
The Mann-Whitney U/FDR tests were used to establish statistically significant
differences between the utility values and combinations of levels of interactivity. These tests
were selected because of the type and skewness of the data. The first set of data was taken
from the nine LIS participants. There were 11 questions on the image survey that presented a
combination of Level 1 and Level 3 images. The participants provided utility values for each
image which resulted in 99 data points representing the utility values for the Level 1 image, and
99 data points representing utility values for the Level 3 images. According to data preparation
procedures of the tests, values were ranked from highest to lowest. If the utility values tied in
rank, the ranks were averaged (Lowry, 2010).
Once the utility values from the 11 questions had been ranked, the Mann-Whitney U
and FDR tests were performed using SPSS. The null hypothesis was: There is no difference
between the utility values for Level 1 and Level 3 images. The p-value for rejecting the
hypothesis was < 0.05. The same procedures were conducted for each remaining combination
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of levels of interactivity (Level 2, 3 and Level 1, 2), which were grouped by each major.
Appendix K contains the SPSS output for the nine tests performed.
Using two different tests allowed me to gain a better understanding of the differences
that existed between the levels of interactivity. The results of these tests were not meant to
contradict each other, but rather to serve as a way to better understand the differences
between the utility values and levels of interactivity. Table 12 contains the tests and p-values
and adjusted FDR values. The variables that resulted in statistically significant results were
indicated in bold-type.
Table 12
p-Values for the Mann-Whitney U/FDR Tests
Variables
LIS Participants LOE 1,3
JC Participants LOE 1,3
CS Participants LOE 1,3
LIS Participants LOE 2,3
JC Participants LOE 2,3
CS Participants LOE 2,3
LIS Participants LOE 1,2
JC Participants LOE 1,2
CS Participants LOE 1,2

p-Value
< .05
.001
.021
.000
.023
.305
.234
.001
.001
.001

Adjusted FDR
p-Values
0.005
0.084
0.00
0.084
0.862
0.744
0.005
0.005
0.005

Accept/Reject
Hypothesis
Reject
Fail to reject
Reject
Fail to Reject
Fail to reject
Fail to reject
Reject
Reject
Reject

Based on the data in Table 12 the null hypothesis was not rejected on four occasions.
This meant there were no significant statistical difference between the utility values and Levels
of Interactivity 2, 3 for the JC (journalism and communication), LIS (library and information
science), and CS (computer science) participants. Data showed the JC participants did not find
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differences in the utility values for the Level 1, 3 combination. Results from the other five tests
allowed for the hypothesis to be rejected, meaning there was a significant statistical
significance between the utility values and levels of interactivity.

Descriptive Statistics
The descriptive statistics were used as another method to explore the relationship
between the factors in the triad. Responses were grouped by their academic majors:
journalism/communications (JC) with 9 participants, library and information science (LIS) with 9
participants, and computer science (CS) with 14 participants.

Frequency
Exploring the frequency of occurrence (f) of each score of utility (1-10) on the scale
revealed the number of times participants selected a particular utility value. Data analysis did
not distinguish levels of interactivity or tasks, but provided useful information regarding rating
error and scale. Table 13 contains a summary of the frequency of utility values, categorized by
major and the percentage it represented within each major.
The mode or most frequently occurring value in all the data points was 9. This value
represented the most frequently occurring utility value among all the participants, regardless of
major, task, or level of interactivity.
Appendix L contains the data supporting and detailing Table 13. These tables, grouped
by major, contain the frequency of occurrence for each utility value by each individual
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participant. The JC and LIS participants generated 396 data points and the CS had 616 data
points.
Table 13
Frequency of Utility Values
Utility Values from Scale
1 (Not Helpful)
2
3
4
5
6
7
8
9
10 (Extremely Helpful)

JC (n = 9)

F
1
3
6
6
19
31
55
86
108
81

LIS (n = 9)

%
0.25
0.76
1.52
1.52
4.80
7.83
13.89
21.72
27.27
20.45

F
4
3
5
8
20
33
67
86
109
61

%
1.01
0.76
1.26
2.02
5.05
8.33
16.92
21.72
27.53
15.40

CS (n = 14)
f
%
4
0.65
4
0.65
8
1.30
19
3.08
28
4.55
51
8.28
96
15.58
155
25.16
173
28.08
78
12.66

Among the JC participants, the lowest level of utility (1) was recorded once, the highest
level of utility (10) was recorded 81 times. The median or central value of the data was 8. The
mode or most frequently occurring level of utility was 9 which was selected 108 times among
the 9 JC students. Among the LIS participants, the lowest level of utility (1) was recorded 4
times, the highest level of utility (10) was recorded 61 times. The median was 8 and the mode
was 9, which was selected 109 times among the 9 LIS student. Among the CS participants, the
lowest level of utility (1) was recorded 4 times, the highest level of utility (10) was recorded 78
times. The median was 8, and the mode was 9, which was selected 173 times among the 14 CS
student.
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Range of Utility Values
Range was used to show variance in the responses by measuring the difference between
the highest and lowest utility values. The scale implemented was from 1 (not useful) to 10
(extremely useful); variance in the results showed the range among those values. For example,
the first JC participant’s (JC1) range was equal to 7. This means there was a difference between
the highest utility value (10) and the lowest utility value (3). The range did not provide details
on the frequency of utility values; rather it indicated how many different utility levels were
present in the participants’ results. No participant used every utility value. Of the 32
participants, 97% (n = 32) had a range of utility ≥ 6. The most frequently occurring range was 6
utility values among all participants. Figure 22 displays the range of participants’ responses
grouped by major. The vertical axis represents the range of the utility values, not the
participants’ assessment of utility values.

Range of Image Utility Values

Range of Values Used

10
9
8
7
6
5
4
3
2
1
Journalism/
Communication
Participants
n=9

Library &
Information Science
Participants

Figure 22. Range of image utility values for functional interactivity.
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Computer
Science
Participants
n = 14

Interquartile Range (IQR)
The IQR provided another approach for exploring and describing the variance of utility
values provided by the participants. It represents the difference between the 25th and 75th
quartiles. The maximum utility value (Max), the 75th quartile value (Q3), the median (Mdn), the
25th quartile value (Q1), the minimum (Min) utility value, and the interquartile range (IQR) are
included. Figure 23 represents the data from the functional interactivity portion of the image
survey; Appendix M contains the results grouped by major.

Summary of Participant Data: IQR
10
9
8

Max

7

Q3

6

Mdn

5

Q1

4

Min

3

IRQ

2
1
0

Figure 23. IQR values for functional interactivity.
The IQR were minimal for all participants. The lowest was 1 and highest 3. This does
not show a high level of variance in the participants’ responses. In this study, the range was
used to establish variance and the IQR were used to describe how much variance existed. The
range began to provide an understanding of the differences between the highest and lowest
values, but is influenced by outliers. However, the range was useful in showing that variance
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did exist among the utility values. The IQR is less affected by extreme data points, and
therefore, provided a more descriptive analysis of the variance of utility values.

Median Utility Values
In order to develop a more thorough description of the factors that made up the triad,
the data were viewed from the perspective of the levels of image interactivity. This entailed
exploring image utility grouped by the individual Levels of Interactivity 1-3. The previous
section explored the variance of each utility value on the scale reported by the participants.
This section explores the median and range of utility values grouped by each level of
interactivity.
Table 14 is an overview of the median utility values for each type of image interactivity.
It is categorized by major, and the highest median utility value has been bold-typed. For
example, the first row of Table 14 shows that participant JC-1’s median utility value for all Level
1 images was 9. The same participant valued all the Level 2 images as 10. Finally, JC-1 found
the Level 3 images least useful with a median utility value of 8.
Table 14
Median Utility Values for Levels of Image Interactivity
Participants
JC-1
JC-2
JC-3
JC-4
JC-5
JC-6
JC-7
JC-8

Level 1
9
8
9
8
8
6
7
7

Level 2 Level 3
10
8
8
8
10
8
9
8
9
9
8
9
8
9
9
9
(table continues)
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Table 14 (continued).
Participants
JC-9
LIS-1
LIS-2
LIS-3
LIS-4
LIS-5
LIS-6
LIS-7
LIS-8
LIS-9
CS-1
CS-2
CS-3
CS-4
CS-5
CS-6
CS-7
CS-8
CS-9
CS-10
CS-11
CS-12
CS-13
CS-14

Level 1
7
9
7
8
7
8
7
7
7
8
8
8
9
8
8
7
8
7
6
7
8
8
6
7

Level 2
8
9
8
9
9
9
9
9
9
9
9
9
9
9
8
7
8
9
8
9
9
9
9
8

Level 3
9
8
9
8
8
8
8
9
9
8
8
7
8
8
9
8
9
9
8
9
8
8
9
9

Based on the median scores of image utility, participants found Level 2 images the most
useful level of interactivity. Fourteen (44%) participants (3 JC participants, 5 LIS participants,
and 6 CS participants) favored the Level 2 image over the Level 1 and -3 images. Eight (25%)
participants favored the Level 3 images over the Level 1 and -2: 3 JC participants, 1 LIS
participants, and 4 CS participants. Some participants found the different levels of image utility
equally useful. There were 7 (22%) instances where the Level 2 and -3 images were equally
useful according to 2 JC participants, 2 LIS participants, and 3 CS participants. One LIS
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participant and one CS participant found the Level 1 and-2 images equally useful. Finally, a one
participant (JC-2) found all three Levels of image interactivity equally useful. Figure 24 is a
visual representation of the data.
Preferred Level of Interactivity: All Participants
3% 3%
Level-2
25%

Level-3

44%

Level-2 and -3
25%

Figure 24. Preferred levels of interactivity by all participants.
Since 44% of the participants favored the Level 2 images, it was important to explore
the frequency of occurrence of the Level 2 images. Table 15 shows the number of
opportunities participants had to score the combinations of levels of interactivity, as well as,
the individual levels in the survey.
Table 15
Frequency of Occurrence for Levels of Interactivity
Levels of Interactivity
1,3
Combinations of LOE 2,3
1,2
1
2 (as lower level of interactivity 2,3 )
Individual LOE
2 (as higher level of interactivity 1,2 )
3
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Count (f)
11
6
5
16
6
5
17

The Level 2 images had the highest utility values even though they had the lowest
representation in the data set. Participants had 11 opportunities to provide utility values for
the Level 2 images: 6 times as the lower level of interactivity, 5 times as the higher level of
interactivity. Table 16 provides a summary of favored level of interactivity. The summary does
not delineate the task types, but this detailed information can be found in Appendix G.
Table 16
Summary of Frequencies

JC

LIS

CS

Level 1,3
Level 2, 3
Level 1, 2
Level 1, 3
Level 2, 3
Level 1, 2
Level 1, 3
Level 2, 3
Level 1, 2

Favored
Lower Level
of
Interactivity
f
50
23
9
27
30
7
37
38
17

%

56
43
20
27
56
15
24
45
24

Favored
Higher Level
of
Interactivity
f
37
20
29
54
8
12
85
31
37

%

32
37
64
55
15
27
55
37
53

Equally
favored each
Level of
Interactivity
f
12
11
7
18
16
26
32
15
16

%

12
20
16
18
29
58
21
18
23

Note. JC = journalism/communication, LIS = library and information science, CS = computer science.

The data from the tables allowed me to better develop a description of what
interactions took place in the triad from the perspective of levels of interactivity. When given a
Level 1 and Level 3 image, the JC participants favored the lower level of interactivity. When
given the combination of those images, 56% of the JC participants indicated the Level 1 image
was more useful compared to the Level 3. The levels of utility were equal in 12% of the
responses. The LIS and CS participants found the higher levels of interactivity more useful in

124

the Level 1, 3 combination. Both LIS and CS participants valued the Level 3 images higher 55%
of the time.
The next pairing of levels of interactivity were the Level 2 and Level 3 images. All groups
of participants valued the lower level of interactivity. Based on the frequency of differences, all
users found greater utility in the Level 2 images. The variety in differences was worth
exploring.
JC students found the Level 2 images more useful 23 times, while the Level 3 images
were found to be more useful 20 times. On 11 occasions the images had equal utility. There
was a larger difference seen among LIS students as they valued Level 2 images higher 56% of
the time. Equal values occurred 29 times and there were only 11 occurrences of the Level 3
images being valued higher than the Level 2 images. CS and JC participants had a greater
difference in utility values. CS students favored Level 2 images 45% of the time, and favored
Level 3 images 37% of the time. JC students favored Level 2 images 43% of the time, and Level
3, 37% of the time. LIS students found Level 2 images equally useful 58% of the time.
Generally, all participants favored the Level 2 images over the Level 1.
The series of tables aided in understanding differences in utility values and levels of
interactivity. Regardless of major, the Level 2 images seemed to elicit the highest scores in
terms of levels of utility. The data were informative and represented the image interactivity
perspective of the triad.
Exploring the utility values by the combination of the level of interactivity showed how
participants valued each image. Appendix G provides greater detail by including the utility
value for each image in the survey, and the task type. The tables are grouped by levels of
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interactivity; therefore, the questions are not in sequential order. For example, the first four
questions of the image survey provided level -1 and level -3 images. In Question 1 (ODT), JC-1
scored the Level 1 image higher (10) than the Level 3 image (9). Question 5 presented Level 2
and level -3 images. JC-1 provided a utility value for the Level 2 image of 10 and the Level 3
image of 8. These data were located within the third table in the series. These tables
presented an overall view of image utility and were used to further examine the differences in
utility values in the next section.

Test of Significance and Favored Level of Interactivity
The results from the Mann-Whitney U and other descriptive tests were combined to
indicate the level of interactivity favored when a statistical difference was present. For
example, looking at Table 12, a statistically significant difference was determined between the
LIS participants’ utility values for the LOE 1, 3. Pairing the data with Table 16 indicates LIS
participants favored the higher level of interactivity 55% of their utility values. This indicated
there was a statistical significance and the LIS participants favored the higher level of
interactivity. Table 17 combines Tables 12 and 16 to provide a better understanding of what
level was favored and the statistical significance.
Table 17
Favored Level of Interactivity and Statistical Significance
Participants/Levels of Interactivity
LIS Participants LOE 1, 3
CS Participants LOE 1, 3
JC Participants LOE 1, 2
LIS Participants LOE 1, 2
CS Participants LOE 1, 2

p-Value (Adjusted FDR)
.005
.000
.005
.005
.005
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Favored Level of Interactivity
Higher: 55%
Higher: 55%
Higher: 64%
Higher: 27%
Higher: 53%

These findings indicate that when a statistical significance was present, participants
favored the higher level of interactivity. In most instances, when participants were given a
Level 1 image, they favored the higher level of interactivity and the differences between utility
values were statistically significant. The only exceptions were the JC participants and LOE 1, 3.
The same pairing of data was done for the combinations that did not show a statistical
difference.
Participants/Levels of Interactivity
JC Participants LOE 1, 3
JC Participants LOE 2, 3
LIS Participants LOE 2, 3
CS Participants 2, 3
JC Participants LOE 1, 3

p-Value (Adjusted FDR)
.084
.862
.084
.744
.084

Favored Level of Interactivity
Lower: 56%
Lower: 43%
Lower: 56%
Lower: 45%
Lower: 56%

Even though the test for significance did not indicate a difference, pairing this data
indicated participants favored the lower level of interactivity. In the LOE 2, 3 combination,
participants favored the Level 2 image, although there was not a statistical difference between
the utility values.

Tasks
The final perspective of the triad described is the tasks. Analyzing the data from the
perspective of the tasks in the functional interactivity section was accomplished by comparing
the median scores for each question.
An assumption of the study was that the functional interactivity images had a high
degree of relevance to the tasks. Exploring the data brought to light an outlier. All tasks had
median utility values falling between 7 and 9. There was one exception: Question 2, a
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conversation task scored a 3 and 4. The task was:
Information Scenario 2: The female sandpiper is one of the prettiest migratory bird on the
Northeast coast. I need images that can support this.

Tasks and Utility Values
10
9
8
7
6
5
4
3
2
1
0

Image 1

Question 22

Question 21

Question 20

Question 19

Question 18

Question 17

Question 16

Question 15

Question 14

Question 13

Question 12

Question 11

Question 10

Question 9

Question 8

Question 7

Question 6

Question 5

Question 4

Question 3

Question 2

Question 1

Image 2

Figure 25. Tasks and utility values of functional interactivity.
The low level of utility for both levels of interactivity indicated the task was either poorly
written, or the image was not relevant according to the participants. There may be other
factors that affected the low utility, but further research is needed for identification of such
factors.
Information-Rich Interactivity
Participants were asked to provide a utility level for attributes with an information-rich
image. The technical attributes scored were the ability to zoom, the ability to move within the
image, and the high resolution of the image. The high resolution provided a representation
which is closer to a 1:1 correspondence with the object, based on pixels. Data from the
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Information-rich portion of the image survey did not provide results with much variance. The
attributes of the image consistently had a high utility value, regardless of major. Table 18
contains the descriptive statistics for the data.
Table 18
Utility Values for Information-Rich Interactivity
Zoom

Move

Resolution

Median

10

10

10

Mode

10

10

10

Range

2

3

2

Minimum

8

7

8

Maximum

10

10

10

The fewer data points and skewness of the data did not require a histogram. Table 18
shows participants highly valued the image attributes provided in an information-rich setting
which resulted in a median of 10 and a minimal range. The range between the highest and
lowest level was 3. The data from the information-rich section indicated participants found this
image and its attributes highly useful. The interviews allowed the participants to elaborate on
their experiences with these images. The interview data are discussed in the next section.

Semi-Structured Interviews
The interviews allowed participants to discuss aspects of the survey in greater detail.
The data were used in a descriptive manner to further explain factors of the triad as there was
an overlap in the data. For organizational purposes, the discussions regarding users and levels
of interactivity were combined. This section contains two parts, functional interactivity and
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information-rich interactivity. Appendix J contains the node summary report (codebook),
generated by Nvivo ™ used in this study. Appendix I contains the transcribed data.

Functional Interactivity
The dominant theme that emerged from the interview data was personal preference or
experience. Participants regularly stated their preferences for a certain level of interactivity
contributed to their rating of image utility. Based on the data collected, personal
preference/experience can be broken down into three reoccurring themes: speed, control, and
quality of representation.

Speed
Participants commented on the speed associated with images. The definition of speed
used here is related to the definition Steure (1995) used in his variables that affect telepresence
discussed in Chapter II. The definition included the participants’ perception regarding the
speed of loading and displaying the image content and the speed of responsiveness that
occurred while the participants interacted with the image. All comments regarding any aspect
of speed or responsiveness were grouped and categorized together. Within the category of
speed there were two possible labels, positive and negative responses. Level 1 images
contained 3 positive comments regarding speed. The Level 2 images contained 8 positive
comments and 10 negative comments. The Level 3 images contained 8 negative and 3 positive
comments. Table 19 represents the findings.
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Table 19
Speed Comments
Level 1 Level 2 Level 3
Speed (Positive Comments)

3

Speed (Negative Comments) 0

10

8

8

3

Below is an example taken from an interview:
R: What did you like least about the Level 3 images?
P: Some of them took too long to come up and move. I wasn’t sure if it was working
because it would take a long time for the image to move after I moved the mouse.
The Level 1 and -2 images loaded quicker.
R: Would you say that speed is more important than something like a 360° view?
P: Yes, sometimes. I am pretty impatient, I don’t really wait around for images to load
- especially online. That’s why I scored some of the Level 3 images lower.
R: Do you remember which ones you scored lower?
P: The mask, for sure, and the skull-looking thing.
Findings from this data indicated participants did not want to wait for the images to load
or respond to their controls. Images that take too long to respond, as perceived by the
participant, may not be a useful image.

Control
The theme of image control also emerged during the interviews. This referred to how
the participant moved, zoomed, started animations, or navigated the image. Image control also
included the actual device used to initiate the movement, like the mouse or player controls.
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This area seemed to be greatly influenced by personal preference and previous experience. For
example, the computer science participants did not favor one type of control over another.
Data supporting this theme often contained the words “familiar” or “comfortable”.
The following examples illustrate the variety in responses regarding image utility and
the influences of user preferences/experiences when controlling the image display. Table 20
summarizes the occurrences of the theme by level of interactivity and indicates whether the
comment was positive or negative. Results for control were obtained by combining three
categories used in coding of the interview data: control, rotate, and zoom. It is followed by
excerpts from the interviews.
Table 20
Control Comments
Level 1 Level 2 Level 3
Control (Positive Comments)

10

Control (Negative Comments) 5

R:

42

42

32

26

What image did you find most useful? Why?

P (1): The Level 1 images were really easy to control. I like that I could just roll over
the image and see the different views.
R:

What image did you find most useful? Why?

P (2): The Level 2 images are easy to control and still give you the ability to see all sides
of the image. The controls are pretty universal, stop, play, etc.
R:

What image did you find most useful? Why?

P (3): I like the 3D (Level 3) images. I like being able to control the views. I didn’t like
how the Level 2 restricted your view.
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In the next example, the participant was referring to an encountering task which
contained a description of an inherited piece of jewelry. This particular participant did not
enjoy using the mouse to control the image and did not appear to want extra views of the
image.
R:

What did you like most about the Level 2 images?

P:

Like I said before, I am [kinda] lazy so I liked not having to mouse everywhere.
The Level 2 images showed me the image, or what I needed to see. I didn’t have
to worry about trying to make the image go a certain direction. I like the ring
image the best. It showed me what I needed to see, I don’t know that seeing the
bottom or band of the ring would be very helpful, especially since I was just
trying to match it. I could see if the ring matched the one I inherited, or it would
be easy to see. Plus, I prefer to not have to worry about the mouse. I am not a
big fan of the mouse.

Based on the data collected in the interviews, participants assessed utility higher in
images where speed and control matched their personal preferences or experiences.
Participants found less utility in images considered to be slower or required utilizing controls
they found less preferable. These two factors may explain some of the variances in utility
values in the image survey. Now that these factors have been identified by this study, future
research can include more in-depth investigation into the relationship of these factors. Possible
approaches are discussed in Chapter V.

Quality of Representation
The perception of the participants regarding the quality of representation seemed to be
an important factor in determining the image utility. Data that referenced the high or low
quality of the representations were coded accordingly in the codebook: (+) quality of
representation or (-) quality of representation. Comments regarding the quality of the
133

representation were related to the two factors of the triad, users and image interactivity.
There were 37 references to the quality of image: 25 positive and 12 negative. This was
particularly important for the LIS students who used words such as “authentic” or “museum
quality” when discussing images they rated with high utility. Terms such as “cartoony” or
“unrealistic” were used in association with images that did not have high utility values.
R:

What aspect of the Level 3 images did you find unfavorable?

P:

I didn’t like how some of them looked. They didn’t seem to have as good of
quality as some of the other images. If these were going to be on a museum
Web site, I would think you would want something more authentic looking.

R:

Do you remember which image seemed to be of poor quality?

P:

The mask and frog pin in 3D didn’t seem real, and some of the Level 1 images
looked a little dark.

Findings from the quality of representation data illustrated how difficult it is to study
users and images. Participants felt the images were not sufficient representations or of equal
quality. Looking at the technical aspects regarding color, the images were the same. For
example, the Level 1 images were created from the Level 3 images. There were no
modifications made to the color or brightness of images, however; some participants perceived
the Level 1 images as being “a little dark.” In the above example, the participant has an idea of
what museum Web site images should look like. Something occurred in the digitization process
that resulted in a visual effect that the participant perceived as unfavorable.
Speed, control, and quality of representation were reoccurring themes evident in the
interview data. These themes were subgroups of the broader theme of personal
preference/experience. Participants gave higher utility values for images that provided control
and speed in a familiar manner and were quality representations of the physical object. Images
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that took too long to load or used unfamiliar controls provided a lower utility value. Images
that did not meet their standard of a quality representation also had lower utility values.

Information-Rich Interactivity
Data collected from the information-rich portion of the interviews indicated high levels
of utility and received most positive comments. The utility associated with the ability to engage
with a collection was also evident in the data. Participants spent a great deal of time exploring
the posters, books, and other detailed content of the information-rich image (see Figure 18).
The attributes made the image highly useful to the participants. Out of 40 comments regarding
the attributes (control, zoom, and resolution), only 3 of the comments were negative. Ten of
the participants had positive comments regarding the use of this type of image interactivity in a
collection.
It is important to discuss possible reasons for the high level of utility associated with this
type of image interactivity. This section of the survey did not provide the participants with
prescribed tasks. Instead, it asked participants to interact with the image and then determine
the level of utility based on attributes of interactivity the image provided. The interview data
provided details concerning the reactions of the participants to their interactivity or experience
with this type of image.

Use
Data contributing to the perspective of the information-needs were also identified in the
interview data. Participants indicated scenarios or uses where the different levels of image
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interactivity would be most helpful. Based on their comments, new categories of tasks
emerged: analysis/research, browsing/overview, entertainment, museum-settings, classroomsettings/learning tools. Below are examples of each new category.
•

Analysis/Research
Example 1
P: I really liked the fully interactive ones. The Level 3s. Just the ability to move the
image on any axis, to see it from any vantage point. I think that makes it a far better
research tool.
Example 2
P: I think the Level 3 images would be most useful in a research situation because it’s
almost like you’re holding the object in your hands. It’s the most real to life.

•

Browsing/Overview
Example 1
P: The Level 1 images felt like you don’t get, well, I guess you don’t get all of the detail
that you do from the 3D ones. But they would be good for initial browsing, maybe. Like
taking a quick look before you might move on to another kind of image for a closer look.
Example 2
P: I think the Level 2 gives a great overview of each object that was represented, but for
me, like with the hieroglyph, I would have preferred to examine every angle and side in
a way that the Level 2 didn’t allow.

•

Entertainment
Example 1
P: It might not be what you’re looking for, but this would be a great way to make a game
of Where’s Waldo. Set a timer and see how fast you can find the “whatever” maybe just
give a clue as to what you’re looking for. I’d play it.
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•

Museum –setting
Example 1
P: The Level 3 images just seem far superior to the others. Especially like in the case of
the jet. It brings it down to a manageable scale, but you have all of the detail that you
would need to examine it, but the jet comes to you rather than vice versa. Or for any
kind of museum piece for that matter.
Example 2
P: This would be cool to see in a maybe [sic] in an interactive museum exhibit

•

Classroom-Settings/Learning Tools
Example 1
P: I can’t say that there was something I liked least about them. I really liked them a lot.
Very interesting. I would’ve liked to see a Level 3 image of the heart. I could see that
being very useful in a medical classroom.
Example 2
P: The only problem I had was that it was a little jerky when I was rotating the images,
but that’s probably me and my unsteady hands. But this could be an invaluable
classroom tool.
The responses indicated scenarios or information-needs in which the participants had

previous experiences or familiar scenarios such as their area of study. For example, four LIS
students were employed in a digital projects unit affiliated with Digital Collections at the
University of South Carolina Library and worked with a map collection. When asked to provide
a scenario where this type of image would be useful, they all mentioned maps. The same trend
was evident with the computer science participants who suggested different types of datamodeling images or images of robotics. It appeared that personal preference/experience
affected the utility of the image in an information-rich setting. The variety of responses for this
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question also illustrated the diversity in user preferences. The following is a list of five
examples of suggested uses:
•

Maps

•

Crime scenes

•

Robotics

•

Virtual scavenger hunts

•

Teaching tool for art education

Quality of Representation
Themes in the functional interactivity interviews also surfaced in the information-rich
interviews. The image attributes, provided by this type of interactivity, contributed to the
overall levels of utility. Seventeen of the 25 participants asked about file size or image
dimensions during the interviews. This could be equated to the quality of representation
mentioned in the functional interactivity portion.
R:

What did you find most useful about this image?

P:

All of it. I mean all of the technology.

R:

Is that why you gave the image all 10s?

P:

Yeah, I mean if you can’t zoom or move around, it would just be an image, but
the resolution is so high that I can see things in the image very well. Like the red
mask, the one that looks like a harlequin. You wouldn’t be able to see it if it
wasn’t high resolution and I could zoom.

The data confirmed the themes of control and quality of representation discovered in
functional interactivity were also applicable to the information-rich interactivity. The perceived
quality of the representation proved to be a factor that influenced image utility. The single-

138

view of the collection contained a sufficient amount of data and control. Figure 26 shows close
up view of the mask the participant was referring to in the collection.

Figure 26. Detailed mask in the information-rich image.
Intercoder Rating
After the interview data had been transcribed and coded, an additional coder reviewed
the results. The intercoder rating was used to verify the categories assigned to the interview
data (Lombard, Snyder-Duch, & Bracken, 2002). The coder received instructions on the coding
process and definitions of the themes (node) to code. Six themes were selected from the
original 66 for review by the additional coder. The results from the coder report are provided in
Table 21. The node column represents the name of the node used in the software and source
refers to the file of transcribed data. For ease of managing and coding the data were divided
into two files, transcript data_part2 and transcript data. The kappa coefficient and percentage
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of agreement are also provided. Based on the scores for the intercoder rating, there was an
acceptable level of agreement.
Table 21
Results from Intercoder Ratings
Node

Source

Kappa

% Agreement

0.5279

96.97

-0.0073

92.99

-0.0213

82.17

+_quality_of_representation transcript data

0.009

85.92

level_2\2_speed_-

transcript data_part2

0.3208

94.81

level_2\2_speed_-

transcript data

0.678

98.05

level_3\3_resolution_+

transcript data_part2

-0.0144

96.82

level_3\3_resolution_+

transcript data

0.045

97.12

level_3\3_rotate_+

transcript data_part2

0.4291

95.22

level_3\3_rotate_+

transcript data

0.0772

91.71

user_preference

transcript data_part2

0.1489

91.4

user_preference

transcript data

0.2429

86.28

-_quality_of_representation

transcript data_part2

-_quality_of_representation

transcript data

+_quality_of_representation transcript data_part2

Validity and Reliability
This discussion addresses the validity and reliability of the study. Several established
statistical tests exist to measure the validity or reliability of an instrument. These tests were
not applicable to this study because an affective scale was implemented, and the design of the
study was non-experimental. However, steps were taken to ensure the participants’ utility
values were based on the factor levels of interactivity. The image survey provided relevant
images to the participants. The only differences in the images were their levels of interactivity;
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the task and content of the images remained the same per question. By controlling these
factors I intended to isolate the phenomenon of interactivity.
The interview data were used to determine if isolating the factor was successful. There
was nothing in the data indicating additional, unrelated factors affected the participants’
assessment of utility. Although factors were identified that influenced the utility values for the
different levels of interactivity, they were related to the unique characteristics each level
provided. This is not to say other unintentional factors did not influence the utility values, but
the data do not indicate unintentional influence.
The reliability and validity of the case study findings were explored using Yin’s (2004)
four criteria. Each criterion provided a critical evaluation that addressed the strengths and
challenges of the findings.
1. Construct validity
2. Internal validity
3. External validity
4. Reliability
The first criterion is construct validity which refers to the extent at which a measure
used correctly operationalizes the concept being tested. Construct validity in this study was the
extent at which the phenomenon of interactivity was measured. The previous discussion
regarding steps taken to isolate interactivity is applicable here. Nothing in the data indicated
that additional, unintended factors influenced the utility values.
The second criterion is internal validity which refers to the causal relationships
established with the study. This is not applicable to descriptive studies (Yin, 2004) and was not
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applied. External validity refers to the extent in which findings can be generalized to similar
situations. The design of the study was exploratory and new factors that influenced the triad
were identified and explored. This limited the ability to make generalizations about the
findings; however, I was confident the factor personal preference was a broad theme likely to
be generalized. The specific themes (i.e. speed, control, authenticity of representation) may
not be consistent in other samples but the broader theme, personal preference, is the closest
factor that may be generalized. Future research, with a larger sample would be required before
this generalization could be realized.
Finally, reliability refers to the likelihood of replication of findings. This means similar
results would emerge if the study was conducted with the same sample but a different
researcher. Each step in the study was well documented which provides great detail about the
procedures, implications, and conclusions of the study.
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CHAPTER V
CONCLUSIONS
Introduction
Chapter V provides a discussion of the findings, conclusions, and implications from this
study. It contains three parts: Functional Interactivity, Information-Rich Interactivity, and
Future Research. This study explored factors affecting image utility, varying levels of image
interactivity, and information-needs. It was exploratory and descriptive in nature, and was
designed to bring to light new factors affecting image utility and the interactions between user
and images.
The research design was not intended to make generalizations about the interactions
between users and images; rather explore and identify new aspects of the research triad.
Findings that identified new factors, such as user preference, contribute to future research in
these areas. Findings may also have implications on the types of images cultural institutions
provide to their users.

Functional Interactivity
RQ1 asked, “What factors affected the relationship between image utility, levels of
functional interactivity, and tasks?”

Establish Utility for Interactive Images
Data from the study yielded high utility values which indicated participants found high
utility in all the images regardless of the level of interactivity. The median (8) and mode (9)
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were the same among the majors and results from the IQR test, another test for variance,
revealed that the range was actually small. The lowest IQR was 1 and the highest 3 indicating
there was not much variance between the scores. A low IQR combined with the skewed data
indicate the images were useful.
Data supports the assumption that images providing levels of interactivity are useful
representations, and users are willing to interact with these images. It may seem like a
rudimentary assumption, but worthwhile to investigate. Data are needed to support this
assumption, particularly for images that do not have wide adoption and implementation. It is
often an assumption that advances in technology benefit the users. However, if users do not
understand or are not willing to use the new technology, nothing is gained by implementation.
This study validates the need for continued research involving image interactivity,
particularly in the fields of image representation and HCI. It can be concluded that there is a
need for a future research agenda for interactive images in various formats used to meet
information-needs of image users. Cultural institutions will also benefit from future research in
these areas. Findings from these types of studies may be used to enlighten information
professionals about the best methods for online collection display.

Preferred Level of Interactivity and User Preference
Although each level of interactivity provided utility, the highest level of interactivity
was not always favored. These findings resulted from tests showing the differences in utility
values for each combination of images. Data from the statistical tests (Mann-Whitney U and
FDR tests) confirm that on occasion, a statistically significant difference exists between
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particular combinations of levels of interactivity and their respective utility values. The data
revealed on four occasions there were statistically significant differences between the utility
values.
1. In the LOE 1, 3 combination the utility values for the LIS and CS participants were
statistically significant.
2. There was no statistical difference between any of the groups and the LOE 2,3
combination.
3. All groups’ utility values showed statistical significance in the LOE 1, 2 combination.
By combining the data from other descriptive tests (preferred levels of interactivity and
summary of frequencies), it can be concluded that when given the LOE 1,3 combination,
participants found the higher level of interactivity most useful. There was not a statistical
significance between the LOE 1, 3 scores for the JC participants. Although the scores were not
statistically significant the descriptive statistics indicated that when given the LOE 2, 3
combination, participants favored the lower level of interactivity. Finally, there was statistical
significance among all groups with the LOE 1, 2 combination and all favored the higher level of
interactivity.
It may be concluded that differences do exist between the utility values and levels of
interactivity. In the cases where statistical differences were present, the participants favored
the higher level of interactivity. However, the Level 2 images were favored, although a
significance difference did not exist between the Level 2 and -3 images.
The data did not indicate the highest level of interactivity was most useful. This was a
surprising finding because I had initially thought the Level 3 images would have the highest
utility levels. Combining the statistical testing and semi-structured interviews results allowed
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for a better understanding of why certain levels were favored over others. Personal
preferences seem to be more useful than the ability to see the object from all axes.
These findings have implications for cultural institution Web sites. Many image
collections already display low and high resolution images to meet a variety of informationneeds. If cultural institutions provide different types of images, it seems appropriate, based on
findings from this study, to offer different levels of interactivity. Future research is needed to
confirm this in a larger population.
I acknowledge creating and implementing interactive images in-house may be
unrealistic for smaller cultural institutions, especially in the current economic climate. As the
cost of technology and the cost of creating interactive images come down, a more sophisticated
image could be a feasible option in the future. Working with companies who create interactive
images may make it easier to acquire a variety of image formats. These established companies
already have the necessary applications to create derivatives from the original scan. It may be
more efficient to out-source scanning compared to the costly endeavor of creating an in-house
digitization center.
To answer RQ 1, the single factor most influential on utility values is user preference.
Data from the image survey started to indicate this, while the interview data confirmed it.
User preference can be divided into three areas: speed, control, and quality of representation.
The interview data provided insight into possible reasons why the participants favored the Level
2 images. Themes emerged that affected image utility and functional interactivity.
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Speed and Control
Speed and image control affected the utility of an image and was categorized by a
broader theme of user preferences/experiences. These factors were difficult to quantify and
varied from participant to participant. For example, some participants thought the images
moved too slowly, while others did not report any problems. By combining the results from the
image survey and interview data, an explanation regarding utility values for the Level 2 images
emerged.
The types of controls used to navigate or initialize the movement of the images were
familiar to the participants. The controls did not use the combination of mouse and clicking
movements that the Level 3 image required. Instead play, stop, and pause buttons were used
to control the images. These are the same type of controls widely used on DVD players,
stereos, and VCRs. This familiarity of the controls affected user preference and the assessment
of image utility for the Level 2 images.
Interactivity was a theoretical construct used in this study. Interactivity not only
referred to levels of image interactivity, but also provided a framework of understanding how
users interact with images. According to Steure (1995), telepresence affects the meaning of an
image for a user. He suggests that technical variables, such as speed and control, affect the
interactive experience for the users. Speed and control are two factors affecting telepresence
which were discussed in Chapter II. Findings from this study support Steure’s (1995) notion
that technical attributes affect telepresence and in turn, affect the users’ interactions with
images.
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Quality of Representation
Quality of representation is another factor of personal preference and relates to how
the participant perceived the image. This theme is supported by studies that are related to
image representation (Marr, 1982; O’Connor, 2008) and visual authenticity. These areas were
theoretical constructs of the study. Literature regarding image representation includes a tradeoff that occurs when a digital representation is created. O’Connor (2000) discusses the tradeoff that occurs when an object or setting is digitized, resulting in a digital representation.
Excerpts from the interviews illustrated this concept as the participants found, by their
definition, a quality representation was more important than the ability to see a 360° view. The
trade-off was between the quality of the representation and the ability to see the object from
different views. The participants preferred the more realistic looking image; this was
particularly evident with the LIS students. Interview data showed some LIS participants gave
lower image utility values because they perceived the image as not authentic. This finding was
not surprising since part of the LIS curriculum involves aspects of representation. As discussed
in previous chapters, several of the LIS participants work on a variety of digitization projects, so
they were familiar with the digitization process and understood how images may be altered to
give different appearances.
The interviews allowed participants to explain their perception of what constitutes a
quality representation. Some participants perceived changes in the quality of the image that
were non-existent based on technical aspects. Explaining users’ perceptions of a quality image
would be difficult to do with a quantitative approach. Users’ perceptions are much like art
interpretation and dependent on individual experiences.
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The scope of this study did not include an analysis of participants’ perceptions regarding
the images. This study identifies this factor as one that affects utility. This area of study should
be included in future research. The theme visual authenticity could be further explored from a
variety of perspectives. Demographic information, display device, and background color of
images are factors that may affect the user’s perception of quality of representations. Future
research is needed to identify additional factors and further explore those already identified.

Summary of Functional Interactivity
Personal preference is the factor that has the greatest impact on the research triad. At
the core of these findings is imaging technology in combination with user preferences. The
frequent reference to personal preference by participants indicated the most useful level of
interactivity was one that participants were familiar with or has previous experience with. This
is not to say that users will never learn to use new formats, but regarding image utility, user
preference is an area which should be studied in more detail.
As cultural institutions build collections which include image interactivity, understanding
the preferences of the users will greatly aid in the design and use of the collections. However,
collections should not only contain formats that have a high degree of familiarity among
participants. Providing different combinations of levels of interactivity may allow the user to
select the format they are most comfortable with. This could result in a more informative and
successful experience.
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Information-Rich Interactivity
RQ2 asked, “What factors affected the relationship between image utility, level
information-rich interactivity, and tasks?”

Personal Preference
Results and findings from the support data again indicate personal preference/
experiences seem to be the factor most affecting aspects of the triad. Data from this portion of
the study had similar results to the functional interactivity section. The effects of the technical
attributes associated with telepresence are evident in the information-rich data. This finding
has implication for cultural heritage institution Web sites. Users may not want to wait for
images to transfer over networks and download to their computers. Users who have older
computers with limited memory or processing speed may not find the image useful if there is a
delay in speed.
Participants strongly favored the ability to see small details in a collection as indicated
through the image survey and interview data. The information-rich image survey had high
utility values and little variance among all participants. The image survey included questions in
which participants provided utility values on the ability to zoom, move, and the resolution of
the image. The interviews obtained data suggested uses and gained more details about image
utility and information-rich interactivity.
Uses
This study did not include any textual components, but the theme appeared in the
interview data when asked about potential uses. Participants expressed the desire to see this
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type of interactivity for textual documents and manuscripts. Incorporating this type of
interactivity would make it easier for users to see the details of documents, as well as, the
content. Many cultural institutions provide digitized manuscripts or text based artifacts on
their Web sites. This study showed that including information-rich interactivity with these
types of collections would result in a more useful experience for the user.
Another suggested use is images representing settings or environments. These images
allow users to virtually move about a space or collection. These images would be particularly
helpful in museums and libraries where visitors often feel intimidated by their unfamiliar
surroundings (Kravchyna, 2004). Providing this level of interactivity will allow visitors to
become acquainted with the setting before actually arriving at the site.
In 2007, the University of North Texas Willis Library embarked on a renovation project.
The goal of this project was to increase library accessibility by making it easier to locate
information. In the renovation, the reference desk was moved closer to the front doors and,
after the project, the desk was easier for visitors to see when entering the library. An image
offering this type of interactivity could provide visitors with a view of the entry. They would be
able to read the signs and know what to expect before ever walking through the door.

Future Research and Information-Rich Interactivity
Findings from the information-rich section of the study confirm the need for future
research. The lack of variance in the image survey indicated participants found this type of
interactivity highly useful. Much like functional interactivity, the high levels of utility associated
with this type of image interactivity should be explored in greater detail. As with functional
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interactivity, aspects of information-rich interactivity were influenced by personal
preferences/experiences. In a representation of a setting or collection, determining which
visual components are most useful may be beneficial to cultural institutions. Referring back to
the UNT Library scenario previously mentioned, it would be useful to understand what visual
components of the image were most useful. How useful are the signs in the image? Is it
important to be familiar with the setting before a user enters the building?
The suggested uses emerged from this study and could be explored more in-depth. It
may prove worthwhile to investigate some of these suggested uses in the context of the triad.
Future research might investigate the relationship between image utility and image interactivity
in a museum setting. Another study could explore how different levels of image interactivity
affect classroom learning.

Refining of Data Collection Tools
I was able to propose refined tools for data collection based on the statistical data and
entries made in the research journal. The skewed data from the quantitative portion were
somewhat problematic and did not yield revealing findings. Since personal preference was
such a dominant theme, a qualitative approach to future research would be more appropriate
for data collections tools and analysis.
To obtain more-depth knowledge of the factors of the triad, qualitative data collection
tools should primarily be used. The image survey collected the demographic information, was
the participants’ first experience with the data set, and was used to determine utility values. A
new survey would be included, but it would only collect demographic information. The survey
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would not provide images or tasks; instead, participants would be able to browse the image
data set, engaging with all the different levels of interactivity. After the participants had
completed the demographic information and had sufficient time to interact all the levels of
interactivity, they would continue on to the interviews, which would be the primary data
collection tool. The same procedures used in this study would be followed, but the questions
would be different. The refined interview protocol would also be longer and explore the factors
of the triad in-depth. Lastly, the number of interviews would be dictated when data saturation
is determined. Table 22 shows the refined protocol, divided by factors of the triad and themes
that emerged from this current study.

Summary
This study was designed to explore factors affecting image utility, information-need, and
image interactivity. The predominant factor uncovered through image surveys and interviews
was user preferences/experiences. When given a task to complete, users tend to find images
useful if they are comfortable with the level of functional interactivity. In the context of
information-rich interactivity, the ability to zoom and navigate in a highly detailed environment
made the image highly useful. The methodologies used in this study provide a good starting
point but, need to be refined. The experience gained while conducting this study allows me to
plan further studies exploring interactions between images and users in a variety of
environments with different levels of interactivity.
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Table 22
Revised Interview Protocol, Factors of the Triad, and Themes
Functional Interactivity:
(The same questions would be repeated for the Level 2 and -3 images)
Personal Preference:
What did you like about the Level 1 images? Why?
Utility/Levels of
What didn’t you like? Why?
Interactivity
How could this type of image be more useful to you?
What was your favorite image and why?
What was your least favorite image and why?
Task/Use
Do you have a scenario where this type of image would be very useful?
On what type of Web sites would these images be most useful?
Personal Preference:
Do you like how you control the image or how you change the view?
Control
Does this affect how useful the image is to you?
Personal Preference:
How do you feel about the amount of time it took to load the image or respond to your control?
Speed
Does this affect how useful the image is to you?
Personal Preference:
Do you think this image is a good representation of the object? Why or Why not?
Quality of Representation
Information-Rich Interactivity
Personal Preference:
What did you like about the image? Why?
Utility/Levels of
What didn’t you like? Why?
Interactivity
How could this type of image be more useful to you?
Task/Use
Do you have a scenario where this type of image would be very useful?
On what type of Web sites would these images be most useful?
Personal Preference:
Do you like how you control the image or how you change the view?
Control
Does this affect how useful the image is to you?
Personal Preference:
How do you feel about the amount of time it took to load the image or respond to your control?
Speed
Does this affect how useful the image is to you?
Personal Preference:
Do you think this image is a good representation? Why or Why not?
Quality of Representation
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Image

DDT

ODT

1. Lion

I need an image of a lion face that
could be used as architectural
adornment on a building. The lion
needs be made of stone or other
natural materials. It needs to have
natural coloration. Shape and
color are the most important
features and I will use them in my
search. The artist, time period and
style are not important to me. I
will need to compare several
images that show great detail in
the mane of the lion.
I need an image of a hand-carved
duck decoy. The image needs to
be a side-view so the entire side
of the decoy can be seen. The
duck should also have a defined
eye. The majority of the decoy
should be brown or other dark
colors.
I need an image of a North
American Blue Robin egg. The
image should depict an egg in the
late stages of maturity. I am
interested in the pattern of
speckles present on the egg so a
color picture is needed.
I need an image of a tribal mask.
Its origins should be from
Micronesia. The mask should have
the color red in it. I am looking
specifically for images that
contain deep red hues as well as
dominant triangular pattern.
I want to see an image of a broche
that was recently in a museum
exhibit in San Francisco. The
broach is a gold lizard. The lizard
is sitting cross-legged with pearls
twisting up its body. It has a very

I am looking for an image that ran in an
architectural magazine that featured
adornments used on the outside of public
buildings. It doesn’t matter what the image
is of, as long as it was used on the façade of
a building. The color of the image is not
important. It can be black and white or in
color. I may want to look at several images
to chose the one I like the best.

2. Duck
Decoy

3. Egg

4. Mask

5. Frog Pin
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I need an image of a bird decoy used in
hunting. The type of bird is not as important
as the plumage. I think I want brown
plumage but want to see what other decoys
look like first.

I need an image of an egg that has variation
in color naturally. The image should not be
of a chicken or Easter egg. The type of the
bird does not matter as long are there are
at least two colors on the egg.
I need an image of a wooden mask with a
content or peaceful look. It needs to have
some vibrant colors on it and look
authentic.

I need an image to illustrate meditation.
The more abstract the better. The image
doesn’t have to be a person but should be
of something living, like a tree or animal.
The seated position should be obvious.

distinct green eye.

6. Trilobite

I need an image of a trilobite from
the Paleozoic era. The fossils need
to be intact, not fragmented.

7. Korean
duck

I need an image of an antique
duck from Korea. The duck should
be cast from metal, not stone or
wood.
8. Bug
I need an image of a species of
bug known as a leaf-cutter. It
needs to be a dorsal view. I need
several images of this species that
show variations of the color
green. The image should just be of
the bug not the bug in nature. In
other words, I need the bug out of
nature.
9. Plane
I am looking for an image used by
the Canadian Air Force. The
image needs to be of a fighter jet
and must show the Canadian oak
leaf prominently. The image can
be of a model or actual jet. The
view does not matter as long as
you can see the red oak leaf,
somewhere on the plane.
10. Butterfly I am looking for an image of a
Sphinx Hawk moth. It should be a
male moth with the distinct red or
orange color and black stripes. I
need to several views of the same
moth.
11. Ring
I need an image(s) of a ring worn
by German Royalty in the 16th
century. It should be made of
gold or silver and may or may not
contain precious stones.
Preferably the ring will contain
diamonds or rubies.
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I have not idea what trilobites look like. I
need an example of one.
I need an example of Korean art. The
medium does not matter as long as it was
created by a Korean artist.
I need an image the represents flight in
bugs. The color or size of bug is not
important. The image needs to be color, not
black and white. The bug doesn’t have to be
in flight but it does have to have wings.

I am looking for an image of a jet plane that
shows numbers and letters used as
identification symbols. The country of
origin does not matter as long as you can
clearly see the letter and numbers. The
image can contain the country flag or other
national symbols or icons.
I need an image illustrates flight. It needs
to be a color image, not black and white. It
should be something natural, not
mechanical, like a plane or jet.
I need an image a fashion accessory that
contains a representation of a gargoyle. It
can be of clothing, jewelry, or accessories.
Not concerned with the color as long as it is
a gargoyle.

12.
Japanese
Teapot

13. Teacup

14. Chee
Chee Plate

15.
Cuneiformdouble

16. Vulture
Teapot

I need an image that exemplifies a
particular painting technique used
on pottery from Japan in the mid
1800’s. The image can be
scanned or photographed, as long
as it shows the detailed
brushstrokes. I would first like to
look at images that contain
flowers and are blue or green in
color.
I need an image of an antique
green teacup. It should not have a
handle. I prefer gold accents to be
displayed on the teacup. I need to
be able to discern the texture of
the material used to make the
cup. I don't want it to be porcelain
or china.
I need an image of an art piece
created by the Canadian artist,
Benjamin Chee Chee. I am looking
for his series about native birds. It
doesn't have to be an image of
the original piece as long as I can
see the details. I am particularly
interested in his line work. The
image should contain the colors
orange and black.
I need a detailed image of a
cuneiform that is housed at the
Royal Ontario Museum in Canada.
There should two figures depicted
on the artifact. I am interested in
technique used for making the
carvings.
I am looking for an image of a
particular Minton teapot. This
specific teapot has a vulture on it.
It has very bold orange feet. It
should be from the late 1880s. I
am not concerned about other
pieces in the series.
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I need an image of something that
represents day to day life in Japan. The
item should be a household item, probably
something found in a kitchen or living area.

I need an image of a cup used in the last
200 years. I think I want it to be blue or
green and possibly made of clay. I am not
sure of the style I am looking for.

I am looking for an image that can be used
as an example of abstract birds in art. The
colors are not important. I do not think I
want images of paintings. I am not sure
what I want exactly, but I will recognize it
when I see it.

I need a picture of figures carved into stone.
The figures could be engaged in ancient
ritual. I would like to see several pictures so
I can decide if I want to use carvings or
hieroglyphics.
I need an image to illustrate the food chain.
It needs to be an object, sculpture or
something 3-dimensional. It cannot be a
painting or drawing. I would like to look at
several images before I decide which one I
want to use.

17.
Muskoxen

18. Sora
Bird beak

19. Sand
Piper

20. Heart

1. I am looking for a muskoxen
skull that shows the eye cavity in
great detail. It shouldn't be a
replica, but an actual skeleton. I
may need many different angles
of the eye socket.
I am looking for a detailed image
of a Sora bird's beak. The beak
should be bright to distinguish the
male species. It needs to be a
close up of the head. The image
should be authentic looking.
I am looking for an image of a
highly migratory bird. It should be
a type of sandpiper. It should
have dark brown hues. I am
mostly interested in a head shot.
I am looking for an extremely
detailed image of a heart. I need
to be able to decipher arteries,
veins, and ventricles. The picture
should have very bright colors
such as red and blue colors. I may
need more than one image.
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I need an image of an animal skull. It can
have horns or tusks. The image could be in
color or black and white. It needs to be a
larger animal in stature.
I am looking for pictures of different kinds
of bird beaks. I prefer images of beaks on
smaller birds. The color is not important for
my need.
I am looking for a bird from the
Scolopacidae family. The angle of the image
is not important. I am going to use this
image to represent an abstract concept.
Plumage is insignificant. The image could be
in color or black and white.
I am looking for a generic picture of the
heart region. The image should not be one
that is shown in the body. The size of the
heart is not important, but it should have
varying colors to separate structures.

APPENDIX B
INFORMATION SCENARIO, TASKY TYPES AND LEVELS OF INTERACTIVITY
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Level of
Interactivity

Information Scenario 1

Information Scenario 2

Information Scenario 3

3
1

3
1

3
1

Task

ODT

Conversation

Browsing

Image

Lion
I am looking for an image
that ran in an architectural
magazine that featured
adornments used on the
outside of public buildings. It
doesn’t matter what the
image is of, as long as it was
used on the façade of a
building. The color of the
image is not important. It
can be black and white or in
color. I may want to look at
several images to chose the
one I like the best.

Sand_Piper
The female sand-piper is the
prettiest migratory bird on
the north-east coast. I need
some images that can
support this.

Muskoxen
I want to see an example of
an image that I would
retrieve by looking up the
term Muskoxen.

Information Scenario 4

Information Scenario 5

Information Scenario 6

3
1

2
3

3
2

Task

Vague Awareness

Monitoring

Inductive

Image

Arrow
I need to see an image of an
ancient tool used for
hunting.

Butterfly
I want to see any new
images produced from a
recent digitization project
focusing on butterflies in
North America.

Trilobite
I have only seen images of
trilobites that are brown in
color. I want to see an
example of another trilobite
so I can see if they are all the
same color.

Level of
Interactivity
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Level of
Interactivity

Information Scenario 7

Information Scenario 8

Information Scenario 9

2
1

3
2

3
1

Task

Deductive

Encountering

DDT

Image

Leaf_bug 2
I need an image of all bugs in
the collection at the Field
Museum. I am specifically
interested in an image of a
leaf-bug.

Plane
While looking through
images from the collection of
jets at the Aviation Museum,
I found an image of a
Canadian Fighter Jet. I want
to see more images like this.

Korean duck
I need an image of an
antique duck from Korea.
The duck should be cast from
metal, not stone or wood.

Information Scenario 10

Information Scenario 11

Information Scenario 12

1
2

2
1

1
3

Task

Look-Up

Articulate Query

Monitoring

Image

Cuneiform
I need to see an image of a
cuneiform

Cunei_Long
I need an image of a
cuneiform with carvings on
both sides.

Teapot
I found an image of a
Japanese teapot on the new
exhibit section of the DMA. I
would like to see another
image from that collection.

Level of
Interactivity
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Level of
Interactivity

Information Scenario 13

Information Scenario 14

Information Scenario 15

3
2

2
1

1
2

Task

ODT

Browsing

Encountering

Image

Mask
I need an image of a wooden
mask with a content or
peaceful look. It needs to
have some vibrant colors on
it and look authentic.

Plate
I want examples of images of
plates on the Royal Ontario
Museum Web site.

Snake Ring
I inherited a ring with a
snake pattern and want to
know more about rings this
style. I need images that
meet this description.

Information Scenario 16

Information Scenario 17

1
3

2
1

1
3

Task

Deductive

DDT

Articulated Query

Image

Duck Decoy
I need an image of a duck
decoy from North America. I
am hoping to find an image
of a Canadian duck decoy as I
go through the answer set.

Frog Pin
I want to see an image of a
broche that was recently in a
museum exhibit in San
Francisco. The broach is a
gold lizard. The lizard is
sitting cross-legged with
pearls twisting up its body. It
has a very distinct green eye.

Vulture Teapot
I am looking for an image of
a Milton teapot that has a
representation of a snake in
a vulture’s mouth.

Level of
Interactivity

Information Scenario Information Scenario Information Scenario Information Scenario
19
20
21
22

Level of
Interactivity

163

Information Scenario 18

2
1

1
2

1
3

1
3

Task

Conversation

Vague Awareness

Inductive

Look up

Image

Heart
I need the most
detailed image of a
heart.

Teacup
I need an image of a
green colored
kitchen item used in
ancient Japan.

Sora Beak
I need an image of
the beak of a small
marsh-land bird.

Egg
I need to see an
image of a North
American robin egg.
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University of North Texas Institutional Review Board
Informed Consent Form
Before agreeing to participate in this research study, it is important that you read and
understand the following explanation of the purpose, benefits and risks of the study and how it
will be conducted.
Title of Study: Exploring Factors of Image Representation: Developing Methods for
Studying Image Utility, Interactivity, and Information Tasks
Principal Investigator: Elise Lewis, a graduate student at the University of North Texas
(UNT) Interdisciplinary Information Science PhD program.
Purpose of the Study: You are being asked to participate in a research study which
explores factors and methods used to study the usefulness (utility) of different image formats
and information tasks.
Study Procedures: This involves a 2 part image survey.
Part 1. You will be asked to read an information task and interact with 2 different types of
images. You will indicate how useful each image is in helping you complete the information
task. There are a total of 22 information tasks.
Part 2. You will also be asked to study a single, high-resolution image and indicate what
type of visual information you find useful. After completing the image survey, you may be
asked to participate in a short interview. The image survey should take about 20 minutes. The
image survey with interview should take no more than 30 minutes of your time.
Foreseeable Risks: No foreseeable risks are involved in this study. If you feel
uncomfortable at anytime, you may stop the survey.
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Benefits to the Subjects or Others: This study is not expected to be of any direct benefit to
you. It is designed to contribute to a larger body of research that explores the interactions
between new imaging technologies and users. It may also aid in developing appropriate
methodologies for studying these interactions.
Compensation for Participants: You will receive a $10 gift card to a local coffee shop or
ITunes as compensation for your participation and completion of image survey and/or
interview.
Procedures for Maintaining Confidentiality of Research Records: Steps will be taken to
ensure your anonymity is maintained during data collection and analysis. The only record of
your name is on this consent form. You will be assigned a random number. This number will be
used to identify your image survey and interview. Your name will not be recorded on the image
survey or during the interview. The signed Consent forms will be stored in a different location
than the image surveys.
The recordings of the interviews will be transcribed for content analysis. Your name will
never be provided in the interview or in the transcriptions. The recordings will only be heard by
the researcher and will be destroyed (erased) at the completion of this study. The
confidentiality of individual information will be maintained in any publications or presentations
regarding this study.
Questions about the Study: If you have any questions about the study, you
may contact Elise Lewis at XXX-XXX-XXXX or the faculty advisor, Dr. Brian
O’Connor, UNT Department of SLIS, at telephone number 940-565-2445.
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Review for the Protection of Participants: This research study has been
reviewed and approved by the UNT Institutional Review Board (IRB). The UNT
IRB can be contacted at (940) 565-3940 with any questions regarding the rights
of research subjects.
Research Participants’ Rights: Your signature below indicates that you have
read or have had read to you all of the above and that you confirm all of the
following:
 Elise Lewis has explained the study to you and answered all of your
questions. You have been told the possible benefits and the potential risks
and/or discomforts of the study.
 You understand that you do not have to take part in this study, and your
refusal to participate or your decision to withdraw will involve no penalty or loss
of rights or benefits. The study personnel may choose to stop your participation
at any time.
 You understand why the study is being conducted and how it will be
performed.
 You understand your rights as a research participant and you voluntarily
consent to participate in this study.
 You have been told you will receive a copy of this form.

________________________________
Printed Name of Participant
________________________________

____________

Signature of Participant

Date
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For the Principal Investigator: I certify that I have reviewed the contents of
this form with the participant signing above. I have explained the possible
benefits and the potential risks and/or discomforts of the study. It is my opinion
that the participant understood the explanation.
________________________________________
Signature of Principal Investigator

___________
Date
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Researcher: Thank you for participating in this research study. With your permission, I
would like to record our conversation. Do you have any questions regarding the IRB
information? The recordings will be transcribed and used for further data analysis. Your
identity and comments are confidential, will not be published, or made available to the public.
The recordings will be destroyed after the data has been transcribed.
Questions regarding Functional Interactivity:
What type of image did you find most useful?
Why?
Did you find any aspects of the image technology unfavorable?
Why?
What did you like most about the image with Level 1 interactivity? Least?
What did you like most about the image with Level 2 interactivity? Least?
What did you like most about the image with Level 3 interactivity? Least?
Questions regarding Information-rich Interactivity:
How useful is the image?
What did you like most about it? Least?
What types of information scenario or search scenario would you prefer to use this type of
image?
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Participant Number___________________________
Date__________ Time________________________

Start Here
Thank you for agreeing to participate in this survey. Please make sure you have filled out
the Informed Consent form before you begin.
This survey contains 23 images. The first part of the survey contains 22 information tasks
and 3 types of images (Level 1, Level 2, Level 3). Each information task will have 2 types of
images. For example, Information Task 1 may have a Level 1 and 3 image that you will use to
answer the information task. Information Task 2 may have a Level 2 and 3 image. You will
indicate how useful each image is in helping you answer the information task.
The second part of the survey contains 1 image. You will be asked specific information
about the image and will indicate how useful the image is in helping you answer the information
task.
The study will follow-up with a recorded interview of 7 questions about your image
selection. The images will be displayed on the laptop and your answers will be recorded in this
paper booklet. The entire study should take 20-30 minutes.

Survey

You are now ready to begin the image survey. Please proceed in the following order:
I.

Review table below. This information will explain how to navigate the different types of

images. You may refer back to the directions at any point of the survey.
II.

Complete the Demographic Information
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III.

Complete the Image survey (2 Parts)

IV.

Complete the interview

Image Navigation
Level 1 (Used in first
part of image survey)
Mouse over the smaller
view to see a larger,
more detailed version.

Level 2(Used in first part Level 3(Used in first part
of image survey)
of image survey)
Click the play button to
Left click and drag to
begin the animation of
Rotate the image.
the image.
If there is not a play
button is not present,
the animation will
automatically begin or
instruction will be
provided on the image.

-Images courtesy of Arius 3D

-Images courtesy of Arius 3D

Level 0 (Used in second
part of image survey)
Use the provided
directional controls to
navigate and zoom.

Right click and drag
to Zoom the image.
Both click and drag
to Move the image.
*NOTE: Level 3 images
will take a few moments
to load. Please be
patient.
-Image provided by Brian O’Connor

-Images courtesy of Arius 3D
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and BetterLight

II. Demographic information
Please circle the appropriate response.
1. Gender: Male

Female

2. Major: Computer Science
Education

Library & Information Science

Art/Art History

Journalism

3. Year: Graduate

Undergraduate

Image use information
4. How often do you use digital images in your coursework or job?
a. Never
b. Once a month
c. Once a week
d. Once a day
e. More than once a day
5. What types/format of images do you use the majority of the time? Please list.
_______________________________________________________________________
6. How often do you use images that allow you to control the image? For example, zoom,
rotate, or move the image.
a. Never
b. Once a month
c. Once a week
d. Once a day
e. More than once a day
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III. Image Survey
Instructions: Read the information scenario provided on the webpage and study the images
provided. Mark in the test booklet how useful you find the image. Indicate the level of
usefulness by circling the number, between 1-10, that corresponds with
Part 1.

how you feel.

Image A.

Information Scenario A. I need an image of roses.
If you were provided this image to help answer this information scenario, how useful would
it be? Indicate the level of usefulness by circling the number that corresponds with how you feel.
Image 1-Level X
(Not at all useful) 1

2

3

4

5

(Extremely Useful)
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6

7

8

9

10

Image 2-Level Y

(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Information Scenario 1. I am looking for an image that ran in an architectural magazine
that featured adornments used on the outside of public buildings. It doesn’t matter what is
pictured in the image, as long as it was used on the façade of a building. The color of the image
is not important. It can be black and white or in color. I may want to look at several images to
chose the one I like the best.
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Image 1-Level 3
If you were given this image to help answer this information scenario, how useful would it
be?

(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Image 2-Level 1
If you were given this image to help answer this information scenario, how useful would it
be?

(Not at all useful) 1

2

3

4

5

(Extremely Useful)
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6

7

8

9

10

Information Scenario 2. The female sand-piper is the prettiest migratory bird on the northeast coast. I need some images that can support this.

Image 1-Level 3

If you were given this image to help answer this information scenario, how useful would it
be?

(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Image 2-Level 1
If you were given this image to help answer this information scenario, how useful would it
be?
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(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Information Scenario 3. I want to see an example of an image that I would retrieve by
looking up the term Muskoxen.
Image 1-Level 3
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

(Extremely Useful)

Image 2-Level 1
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6

7

8

9

10

If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Information Scenario 4. I need to see an image of an ancient tool used for hunting.
Image 1-Level 1
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

(Extremely Useful)

Image 2-Level 3
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6

7

8

9

10

If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Information Scenario 5. I want to see any new images produced from a recent digitization
project focusing on butterflies in North America.
Image 1-Level 3
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

(Extremely Useful)

Image 2-Level 2

182

6

7

8

9

10

If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Information Scenario 6. I have only seen images of trilobites that are brown in color. I
want to see an example of another trilobite so I can see if they are all the same color.
Image 1-Level 3
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

(Extremely Useful)

Image 2-Level 2
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6

7

8

9

10

If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Information Scenario 7. I am looking for examples of bugs in the collection at the Field
Museum. I am specifically interested in an image of a leaf-bug.
Image 1-Level 2
If you were given this image to help answer this information scenario, how useful would it
be?

184

(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Image 2-Level 3
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

(Extremely Useful)

Information Scenario 8. While looking through images from the collection of jets at the
Aviation Museum, I found an image of a Canadian Fighter Jet. I want to see more images like
this.

Image 1-Level 1
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10

If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Image 2-Level 3
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

(Extremely Useful)

Information Scenario 9. I need an image of an antique duck figure from Korea. The duck
should be cast from metal, not stone or wood.

186

10

Image 1-Level 3
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Image 2-Level 1
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Information Scenario 10. I need to see an image of a cuneiform.
Image 1-Level 2
f you were given this image to help answer this information scenario, how useful would it
be?
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(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Image 2-Level 1
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Information Scenario 11. I need an image of a cuneiform with carvings on both sides and a
visible accession number.
Image 1-Level 2
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If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Image 2-Level 1
If you were given this image to help answer this information scenario, how useful would it?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Information Scenario 12. I found an image of a Japanese teapot on the new exhibit section
of the DMA. I would like to see another image from that collection.
Image 1-Level 1
If you were given this image to help answer this information scenario, how useful would it
be?
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(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Image 2-Level 3
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Information Scenario 13. I need an image of a wooden mask with a content or peaceful
look. It needs to have some vibrant colors on it and look authentic.
*This a very large image file. It will take a moment to navigate and load.
Image 1-Level 3
If you were given this image to help answer this information scenario, how useful would it
be?

190

(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Image 2-Level 2
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Information Scenario 14. I want examples of images of plates on the Royal Ontario
Museum Web site.
*This a very large image file. It will take a moment to navigate and load.
Image 1-Level 3
If you were given this image to help answer this information scenario, how useful would it
be?
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(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Image 2-Level 2
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Information Scenario 15. I inherited a ring with a snake pattern and want to know more about
rings this style. I need images that meet this description.
Image 1-Level 2
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

(Extremely Useful)

192

6

7

8

9

10

Image 2-Level 3
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Information Scenario 16. I need an image of a duck decoy from North America. I am
hoping to find an image of a Canadian duck decoy as I go through the examples.
Image 1-Level 3
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

(Extremely Useful)

Image 2-Level 1

193

6

7

8

9

10

If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Information Scenario 17. I want to see an image of a broche that was recently in a museum
exhibit in San Francisco. The broach is a gold lizard. The lizard is sitting cross-legged with pearls
twisting up its body. It has a very distinct green eye.
Image 1-Level 2
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

(Extremely Useful)

Image 2-Level 1
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6

7

8

9

10

If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Information Scenario 18. I am looking for an image of a Milton teapot that has a
representation of a snake in a vulture’s mouth.
Image 1-Level 1
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Image 2-Level 3
If you were given this image to help answer this information scenario, how useful would it
be?
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(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Information Scenario 19. I need the most detailed image of a heart.
Image 1-Level 2
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Image 2-Level 1
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

(Extremely Useful)
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6

7

8

9

10

Information Scenario 20. I need an image of a green colored kitchen item used in ancient
Japan.
Image 1-Level 2
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Image 2-Level 1
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

(Extremely Useful)

197

6

7

8

9

10

Information Scenario 21. I need an image of the beak of a smaller, marsh-land bird.
Image 1-Level 3
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Image 2-Level 1
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

(Extremely Useful)
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6

7

8

9

10

Information Scenario 22. I need to see an image of a North American robin egg.
Image 1-Level 1
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

(Extremely Useful)

Image 2-Level 3
If you were given this image to help answer this information scenario, how useful would it
be?
(Not at all useful) 1

2

3

4

5

6

7

(Extremely Useful)

You have completed the first part of the image survey.
Please inform the researcher.
Part 2.
199

8

9

10

Instructions: Review the image provided and answer the
following questions.
1. How useful is the ability to zoom in this image?
(Not at all useful) 1

2

3

4

5

6

7

8

9

10

6

7

8

9

10

7

8

9

10

(Extremely Useful)

2.How useful is the ability to move around the image?
(Not at all useful) 1

2

3

4

5

(Extremely Useful)

3.How useful is the high detailed/resolution views of the images?
(Not at all useful) 1

2

3

4

5

6

(Extremely Useful)

You have completed the second part of the image
survey. Please inform the researcher.
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APPENDIX F
UTILITY VALUES, TASK TYPES AND LEVELS OF INTERACTIVITY (FUNCTIONAL INTERACTIVITY)
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9. DDT

8. Encountering

4. Vague
Awareness

3. Browsing

2. Conversation

1. ODT

LOE

Question/
Type

Levels of Interactivity 1 and 3

1

3

1

3

1

3

1

3

1

3

1

3

JC1
JC2
JC3
JC4
JC5
JC6
JC7
JC8
JC9

10
7
10
6
10
9
10
5
9

9
10
9
8
10
9
10
9
8

3
5
1
4
6
3
3
2
3

5
7
2
5
5
4
5
3
2

7
9
9
9
9
8
8
8
8

6
5
7
7
9
10
9
8
10

9
9
10
7
7
5
6
6
9

8
10
8
7
10
10
8
7
10

8
8
10
9
8
8
9
8
9

6
8
7
9
9
8
7
8
7

10
9
7
9
9
6
5
6
7

9
8
5
10
10
10
9
9
10

LIS1
LIS2
LIS3
LIS4
LIS5
LIS6
LIS7
LIS8
LIS9

7
6
8
9
10
5
8
7
10

4
9
5
7
9
10
9
9
10

3
4
1
2
5
1
4
2
4

7
7
5
3
6
1
4
2
1

7
6
8
7
9
8
7
5
7

4
10
8
9
7
6
10
9
7

6
6
7
6
8
5
6
5
6

9
9
9
10
8
7
9
8
8

9
8
9
7
8
10
9
10
7

7
8
9
8
7
9
10
9
7

10
9
6
9
8
9
10
8
8

9
9
8
10
7
6
10
8
9

CS1
CS2
CS3
CS4
CS5
CS6
CS7
CS8
CS9
CS10
CS11
CS12
CS13

8
7
6
9
8
8
7
9
5
8
10
9
9

7
8
8
9
8
6
8
9
8
7
10
5
8

3
2
1
4
4
5
3
2
3
4
4
2
2

3
4
6
4
4
7
4
5
3
5
1
1
3

9
10
8
9
7
8
6
9
6
7
7
7
5

9
7
8
9
8
7
7
8
9
8
7
9
8

6
8
7
8
6
7
7
6
4
8
6
5
5

8
5
9
9
8
10
8
8
7
9
8
7
9

8
9
7
8
8
7
8
7
9
7
7
7
6

7
5
4
9
9
10
7
9
8
9
7
5
8

8
7
9
8
9
4
10
7
6
9
8
7
4

9
10
8
7
10
8
10
9
9
9
9
8
9
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CS14

8

9

5

5

4

10

6

9

6

7

22. Look-up

21. Inductive

18. Articulated
Query

16. Deductive

12. Monitoring

Levels of Interactivity 1 and 3 (Cont)

LOE

1

3

1

3

1

3

1

3

1

3

JC1
JC2
JC3
JC4
JC5
JC6
JC7
JC8
JC9

9
9
10
9
8
8
7
6
5

10
8
9
8
9
9
8
9
6

10
10
9
7
8
7
9
7
6

9
6
8
9
9
8
10
5
8

9
8
8
9
5
6
7
7
7

7
7
8
10
8
9
8
10
10

8
8
8
7
10
5
6
6
7

7
9
7
8
9
8
9
9
8

8
8
9
9
7
6
8
6
8

7
9
9
8
8
9
9
10
9

LIS1
LIS2
LIS3
LIS4
LIS5
LIS6
LIS7
LIS8
LIS9

9
7
9
6
6
7
8
5
9

9
9
5
8
7
8
7
9
10

8
7
8
6
9
9
7
9
10

8
10
7
5
9
8
7
7
8

10
8
8
7
7
4
7
6
7

9
9
6
8
8
8
10
10
8

9
5
7
6
7
3
7
6
7

6
10
10
10
9
8
9
10
10

9
9
9
8
6
8
8
7
6

9
7
9
8
8
9
7
9
8

CS1
CS2
CS3
CS4
CS5
CS6
CS7
CS8
CS9
CS10

9
10
8
8
8
7
10
7
6
7

8
7
9
8
8
10
9
8
6
9

8
8
9
7
8
4
10
7
8
10

8
7
7
7
9
6
9
9
8
9

8
7
9
9
9
7
6
5
6
5

6
6
8
9
9
5
10
9
9
9

7
6
9
8
9
5
8
4
8
7

9
10
9
8
9
7
9
7
9
10

9
10
9
8
8
9
9
6
6
8

9
7
8
8
9
9
10
10
8
9
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7

9

CS11
CS12
CS13
CS14

9
8
6
10

10
7
9
9

10
6
3
8

8
8
6
7

7
9
6
6

8
9
9
8

7
8
5
9

10
10
10
9

6
9
6
7

8
8
9
9

15. Encountering

14. Browsing

13. ODT

7. Deductive

6. Inductive

5. Monitoring

Levels of Interactivity 2 and 3

LOE

2

3

2

3

2

3

2

3

2

3

2

3

JC1
JC2
JC3
JC4
JC5
JC6
JC7
JC8
JC9

10
10
10
7
9
8
7
9
7

8
9
8
8
8
9
10
9
9

10
10
10
8
8
7
9
10
9

8
7
7
10
9
6
10
9
9

10
6
10
8
9
9
8
10
8

4
6
6
10
10
5
8
9
10

10
8
10
9
7
9
8
10
8

9
10
9
9
10
9
9
10
10

10
7
9
7
4
8
10
9
8

9
8
8
8
7
9
10
9
9

10
10
10
9
9
8
9
9
8

7
8
8
7
9
5
8
9
9

LIS1
LIS2
LIS3
LIS4
LIS5
LIS6
LIS7
LIS8
LIS9

8
7
8
10
9
9
10
9
10

8
8
9
8
9
9
6
8
9

7
5
9
10
9
9
10
8
9

9
7
10
9
7
8
9
7
8

8
5
10
9
8
8
10
9
8

8
9
6
7
9
8
9
7
7

10
8
9
10
8
9
10
10
7

9
10
7
8
9
10
8
9
9

10
7
10
10
9
10
9
9
8

9
8
9
8
9
10
9
10
9

10
8
9
9
5
7
8
10
8

7
6
8
8
4
6
9
7
9

CS1
CS2
CS3
CS4
CS5
CS6
CS7

10
9
8
9
7
7
9

7
7
6
9
8
10
10

9
9
9
9
9
10
6

8
9
8
9
9
8
8

9
1
8
9
9
10
8

5
5
7
8
9
8
9

10
9
8
10
8
4
9

9
8
9
9
9
8
10

8
9
9
8
8
4
7

7
7
7
8
8
5
9

10
9
8
9
9
6
8

6
6
9
8
8
3
9
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CS8
CS9
CS10
CS11
CS12
CS13
CS14

8
9
9
10
10
10
10

10
7
8
9
10
7
10

8
9
9
9
10
10
10

9
8
5
8
8
9
9

9
8
10
8
5
7
8

10
8
9
7
7
8
9

9
8
9
7
9
9
6

9
10
9
9
10
10
10

8
8
9
8
7
9
8

8
10
9
9
8
10
10

20. Vague
Awareness

19. Conversation

17. DDT

10. Look-up

11. Articulated
Query

Levels of Interactivity 1 and 2

LOE

1

2

1

2

1

2

1

2

1

2

JC1
JC2
JC3
JC4
JC5
JC6
JC7
JC8
JC9

9
8
10
8
9
8
6
9
6

10
6
8
10
10
8
7
4
7

9
9
10
7
8
6
9
10
7

10
8
10
9
9
9
7
8
9

6
8
10
9
7
3
4
10
6

10
9
10
10
10
9
10
10
7

7
8
7
6
9
7
6
8
9

10
9
5
9
10
10
10
9
8

8
7
9
8
7
6
7
5
5

10
7
9
8
9
8
6
9
10

LIS1
LIS2
LIS3
LIS4
LIS5
LIS6
LIS7
LIS8
LIS9

9
10
7
7
9
8
8
9
9

9
9
8
9
9
8
8
9
9

10
7
3
7
7
6
7
6
8

10
8
3
8
10
8
8
7
10

9
9
8
6
7
5
6
5
6

9
10
10
9
10
10
9
8
9

6
5
7
5
8
7
8
7
8

7
9
9
10
8
9
10
9
10

8
6
9
10
9
10
7
9
9

8
9
9
8
5
5
6
8
7

CS1
CS2
CS3
CS4

8
10
9
8

10
10
9
9

8
7
8
9

9
9
9
8

7
6
9
7

8
9
9
8

6
6
9
7

9
10
10
10

10
10
10
8

10
8
9
8
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9
9
8
8
9
8
10

8
8
6
9
9
7
8

CS5
CS6
CS7
CS8
CS9
CS10
CS11
CS12
CS13
CS14

8
7
8
8
10
5
9
9
8
6

7
10
8
10
9
9
9
8
8
9

8
8
8
7
8
7
8
9
7
8

7
6
6
9
10
9
10
9
9
7

9
5
9
7
4
6
6
9
5
7
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9
7
8
9
7
6
9
8
7
7

7
6
5
6
5
7
8
8
7
7

10
9
10
9
8
9
10
8
10
8

8
7
10
8
10
10
9
4
6
9

8
8
7
8
7
6
7
9
6
8

APPENDIX G
EXPERT SURVEY

207

208

2. I work in the area of: 3. Please answer the following questions
regarding image use: 1. I need an image of a lion face that could be
used as architectural adornment on a building. The lion needs be
made of stone or other natural materials. It needs to have natural
coloration. Shape and color are the most important features and I
will use them in my search. The artist, time period and style are not
important to me. I will need to compare several images that show
great detail in the mane of the lion. * Daily Weekly Monthly Hardly
ever Never How often do you use digital images in your profession?
nmlkj nmlkj nmlkj nmlkj nmlkj How often do you search for digital
images online? mlkj mlkj mlkj mlkj mlkj Thank you for answering
the demographic information. You may now proceed to the image
portion of the survey. You may return to the first page for
clarification about the characteristics of an DDT or ODT. 3. Image 1
Strongly Agree Agree Not Sure Disagree Strongly Disagree Given
your expertise and experience, this scenario is a possible image
retrieval task in your field: nmlkj nmlkj nmlkj nmlkj nmlkj This
information scenario represents a DATADRIVEN task: mlkj mlkj
mlkj mlkj mlkj Library and Information Sciencemlkj Museum
Studiesmlkj Art/Art Historymlkj Educationmlkj Radio, Television
and Filmmlkj Other (please specify)
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210

211

212

213

214

215

216

217

218

219

220

221

222

223

224

225

226

227

228

229

Thank you for your time. Please send questions or comments to elewis[at]xxxxxxxxxxxx.com

230

APPENDIX H
TRANSCRIPT DATA

231

Name: Transcript Data
Transcript Data-Pulled from files (6.17.2009)
Participant 1
functional Interactivity
r: what type of image did you find most useful?
p: I like the ones that were already animated. That moved for you. The one of the snake
comes to mind first. I thought the 3D ones that you manipulate yourself were a little hard to
work, but that might change if I used the program more.
level 1
r: what did you like most and least about the Level 1 images?
p: The level 1 images felt like you don’t get, well, I guess you don’t get all of the detail that
you do from the 3D ones. But they would be good for initial browsing, maybe. Like taking a
quick look before you might move on to another kind of image for a closer look.
level 2
r: what did you like most and least about the Level 2 images?
p: I liked the fact that they were in motion for me the most, but the least, I guess that
might cause a problem if you needed to see a specific angle. Trying to pause the movement in
the right place might be a little more difficult than actually manually rotating it yourself.
level 3
r: what did you like most and least about the Level 3 images?
p: I loved the fact that you had complete control over the manipulation of the objects, but
at the same time, I found it hard to make them move the way I wanted but, like I said earlier,
that might get easier if I got more familiar with the program.
information rich Interactivity
r: what did you like most and least about image?

232

p: The clarity of the zoom on this photo is fantastic. The fact that you can read the books
on the shelf is pretty awesome. I think it’s really cool to be able to explore this person’s little
world in such detail. I can’t really think of anything I liked least or didn’t like.
r: what type of info scenario or need would you like to see and image like this?
p: ok, maybe not for myself so much, but when I first started looking at it, I was looking
around for something that might have been intentionally placed in there, like something that
didn’t belong. Then I thought to myself that images like this might be useful for crime scene
photography. For all I know, they might already be using stuff like this, but it would be really
easy using this to go back and take another look and explore all of the details.
Participant 2
functional Interactivity
r: what type of image did you find most useful?
p: I really liked the fully interactive ones. The level 3s.
r: and what was it that you liked?
p: just the ability to move the image on any axis. To see it from any vantage point. I think
that makes it a far better research tool.
r: did you find anything unfavorable?
p: I don’t think so.
level 1
r: what did you like most and least about the Level 1 images?
p: most I guess these would be good for a quick reference, you know like snapshots. Least
would be the limited scope of what you are able to see. I guess what you can take away from
the images is limited by what angles you are provided with. You’re just not able to see the
whole thing.
level 2
r: what did you like most and least about the Level 2 images?
p: I like the animation aspect of them. Like the animation of the mask looked really cool.
Like something you might see along with a display in a museum or on the history channel or
something, but to try to see the specifics would be difficult. That would be what I liked least.
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level 3
r: what did you like most and least about the Level 3 images?
p: I liked the absolute control you have over the level 3s. look at it from any view you want.
I guess if there was a least they were a little weird to control at first, but once I got it down it
was fine.
information rich Interactivity
r: what did you like most and least about image?
p: the detail of the picture was fantastic. That had to be super high resolution. I liked being
able to zoom in on any object that I wanted.
r: what type of info scenario or need would you like to see and image like this?
p: I could see this type being used in, and I guess it already is being used in military
applications with satellite photos. Just being able to take a wide shot and zoom in on specific
portions of the photo with such clarity.
Participant 3
functional Interactivity
r: what type of image did you find most useful and why? And did you find any aspects of
the image technology unfavorable.
p: I would find the level 3 images most useful just because you can control exactly what
you are looking at any time. The only bad thing is at times I found them a little difficult to move
around.
level 1
r: what did you like most and least about the Level 1 images?
p: I guess they’re ok for browsing through stuff, but beyond that you just can’t get as good
a look at the objects as you can with a level 2 or 3.
level 2
r: what did you like most and least about the Level 2 images?
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p: I like the fact that it moved for you. It just started moving, but sometimes I thought they
moved too quickly
level 3
r: what did you like most and least about the Level 3 images?
p: like I said before, I liked that you can move them around however you want, but a
couple of times I had a little trouble moving them. I think I got the jet stuck for a second.
information rich Interactivity
r: what did you like most and least about image?
p: I find the subject very interesting. At first it’s just a photo of a kind of messy desk, but
then you get to kind of search around and look at everything up close. It’s pretty cool.
r: what type of info scenario or need would you like to see and image like this?
p: I’ve actually seen this used on a bands Web site. They have a photo of the room they
practice in and you can do the same thing. Zoom in and out, kind of look around.
Participant 4
functional Interactivity
r: what type of image did you find most useful?
p: I think the level 3 images would be most useful in a research situation because it’s
almost like you’re holding the object in your hands. It’s the most real to life.
level 1
r: what did you like most and least about the Level 1 images?
p: I can’t say that I didn’t like any of the level 1 images, but given the other 2 options it’s
kind of hard to think of a regular photograph of something the same way, you know?
level 2
r: what did you like most and least about the Level 2 images?
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p: I liked the animated feel of the level 2, but sometimes they moved a little too quickly
and I didn’t get to see some of the angles that I would’ve liked to, not that that makes them not
useful [at all].
level 3
r: what did you like most and least about the Level 3 images?
p: I can’t say that there was something I liked least about them. I really liked them a lot.
Very interesting. I would’ve liked to see a level 3 image of the heart. I could see that being very
useful in a medical classroom.
information rich Interactivity
r: what did you like most and least about image?
p: all of the detail that you are able to pick up on in this picture is amazing. The zoom is
really nice. I don’t know if this is what I liked least, but it would be interesting to have a 360 or
even 180 degree view, but that may be something else entirely.
r: what type of info scenario or need would you like to see and image like this?
p: I think an image like this would be interesting if it accompanied say a short story online.
Say if this were a photo of the main characters office, or home. Just a thought. I don’t know.
Participant 5
functional Interactivity
r: what type of image did you find most useful and why? And did you find any aspects of
the technology unfavorable?
p: this may not be what you’re looking for, but I like the level 1 images. They’re quick and
simple. Uncomplicated. I guess with level 1 you don’t see quite as much of the subject as you
do with 2 or 3, but I like things easy.
level 1
r: what did you like most and least about the Level 1 images?
p: I like that if I need to see the top, like with the duck, I can click and see the top. Where
as with a level 3 I would have to go find the top and that’s just kind of complicated.
level 2
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r: what did you like most and least about the Level 2 images?
p: these were my second favorite. You get the full 3D experience, but if I want a side view
I’ve got to wait for the side view to come around and be ready to pause and that’s just a hassle.
To me.
level 3
r: what did you like most and least about the Level 3 images?
p: I understand why people might like this the most and I don’t want to sound like I’m
scared of computers or anything, but it seems a little advanced for my skills and needs. Maybe
if I were to spend more time with these things I might find it a little more reasonable to use
something like this.
information rich Interactivity
r: what did you like most and least about image?
p: the way that you are able to zoom in and out on this makes it almost seem like there
were a bunch of individual pictures taken and then put together so that when you zoom in and
zoom out you have the same quality. It’s kind of like you’re inside the zoom lens of the camera.
r: is this image useful?
p: I can see how someone would get great use from this image.
r: what type of info scenario or need would you like to see and image like this?
p: a picture like this would be great for like a large group photo. Like a class photo or a
camp photo. You could go look at everyone’s faces individually, rather than everyone being lost
in a blur.
Participant 6
functional Interactivity
r: what type of image did you find most useful and why? And did you find any aspects of
the technology unfavorable and why?
p: I really preferred the level 2 images. I can’t think of anything I’d call unfavorable. I just
like that Its animated. It does the work for you I guess. I guess I’m lazy that way.
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level 1
r: what did you like most and least about the Level 1 images?
p: there’s nothing wrong with these images. I can see how they would be useful for a quick
glance in conjunction with like a level 2 or 3, but on their own they seem kind of antiquated.
Relatively antiquated.
level 2
r: what did you like most and least about the Level 2 images?
p: like I said all of the manipulation is done for you. I guess if there is a down side it would
be if the animation didn’t show you the exact portion of the object that you were looking for,
but for the most part I think you got a really good view of all angles on these.
level 3
r: what did you like most and least about the Level 3 images?
p: you know, you can maneuver these to look at exactly the perfect spot that you want to
see on each object, but you have to take the time to get it there yourself.
information rich Interactivity
r: what did you like most and least about image?
p: well, obviously the zoom is probably the greatest feature here. This is really similar to
what you see on google street view. Except there isn’t a 360 view. And I’m probably
contradicting myself, but I like that 360 view that street view has. And I guess you’re
manipulating that all yourself, aren’t you. It almost has a voyeuristic appeal to it. So I guess
that’s the downside. You have to move it around yourself.
Participant 7
functional Interactivity
r: what type of image did you find most useful and why? And did you find any aspects of
the technology unfavorable and why?
p: the level 3 images just seem far superior to the others. Especially like in the case of the
jet. It brings it down to a manageable scale, but you have all of the detail that you would need
to examine it, but the jet comes to you rather than vice versa. Or for any kind of museum piece
for that matter. The only problem I had was that it was a little jerky when I was rotating the
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images, but that’s probably me and my unsteady hands. But this could be an invaluable
classroom tool.
level 1
r: what did you like most and least about the Level 1 images?
p: what’s useful about the level 1 image is the same thing that makes it the least useful. As
in if you just need a simple representation, this is your go to format, but if you need to get into
more specifics, this isn’t going to help as much as a level 3. Or a level 2 even.
level 2
r: what did you like most and least about the Level 2 images?
p: I think the level 2 gives a great overview of each object that was represented, but for
me, like with the hieroglyph, I would have preferred to examine every angle and side in a way
that the level 2 didn’t allow.
level 3
r: what did you like most and least about the Level 3 images?
p: I think I covered this, but the control over rotation and being able to stop and look at
each object bit by bit is great. And least would be that I had a little trouble controlling them, but
the pros far outweigh the cons.
information rich Interactivity
r: what did you like most and least about image?
p: the ability to look at the objects in the room at your own discretion is very useful. The
resolution of this photo is phenomenal.
r: what type of info scenario or need would you like to see and image like this?
p: I have seen something similar to this being used in real estate, like in a virtual tour of a
home, but the capabilities of the zoom here are far beyond anything that I’ve seen being used
there so far.
Participant 8
functional Interactivity
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r: what type of image did you find most useful and why? And did you find any aspects of
the technology unfavorable and why?
p: the level 3 images are more interesting to me. I’m sure I’m not the only one who has
said that, but to make these images do exactly what you want them to is really cool. I didn’t
really find anything unfavorable about them.
level 1
r: what did you like most and least about the Level 1 images?
p: there isn’t anything inherently wrong with simple photos of objects. You get a certain
degree of information from these, but that information is certainly limited.
level 2
r: what did you like most and least about the Level 2 images?
p: I actually liked that the images were immediately set into motion, but the problem is
how quickly they move. If maybe you could move them in slow mo you might be able to take
away a little more from a single viewing.
level 3
r: what did you like most and least about the Level 3 images?
p: I like that you can see any part of the image right when you want to see it. And for as
long as you want to see it. It’s good for examining detail. And again, I don’t actually have a least
favorite part.
information rich Interactivity
r: what did you like most and least about image?
p: the way that you can look into and examine this little fishbowl of a picture is kind of new
territory for a lot of people. That’s not the only format here that is probably new territory for
people, but imagine if social networking sites had a place for a webcam shot that you could go
look into people’s homes like this. That’d be a new dimension for facebook. Right? Like, you
want everyone to know your personal business,, and here it is.
Participant 9
functional Interactivity
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r: what type of image did you find most useful and why? And did you find any aspects of
the technology unfavorable and why?
p: the level 3 seems to be head and shoulders above 1 and 2. I don’t know if this has
anything to do with the technology, but some of the images seemed to be higher quality than
others. Maybe just work on image quality some.
level 1
r: what did you like most and least about the Level 1 images?
p: the level 1 images just seem a little outdated for research. I realize that sometimes
that’s all you’re [gonna] get, but they just seem kind outdated for in depth type of fact seeking.
level 2
r: what did you like most and least about the Level 2 images?
p: the level 2 images are I guess on par with the level 3 images as far as what you can take
away from them, but you might have to have an eagle eye sometimes they move too fast
sometimes. Maybe they would be more useful if the animation was slowed a little.
level 3
r: what did you like most and least about the Level 3 images?
p: well, number 3 was my favorite because it offers a level of I guess inferred intimacy with
the objects that are represented. Just being able to move around them at will. It seems like you
could use this to assist in teaching something complicated like auto mechanics before you went
to the actual hands on portion. Just to see how things are shaped and what they actually look
like separated from an engine. I suppose a level 2 image would be good for that also.
information rich Interactivity
r: what did you like most and least about image?
p: I like that it kind of tells a story about who lives here. Or maybe this isn’t a home office.
Anyway, you can see the books in the collection and the trinkets around. It’s obviously
someone’s comfy place. Maybe they could straighten up a bit? Is that too personal? I just need
a tidy work place.
r: what type of info scenario or need would you like to see an image like this?
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p: it might not be what you’re looking for, but this would be a great way to make a game of
where’s waldo. Set a timer and see how fast you can find the “whatever” maybe just give a clue
as to what you’re looking for. I’d play it.
Participant 10
functional Interactivity
r: what type of image did you find most useful and why? And did you find any aspects of
the technology unfavorable and why?
p: i think I prefer the level 3 images. The ability to move around the objects is going to be
highly beneficial in learning about the object. I had a little problem getting the objects to move
around like I wanted but for the most part it was great.
level 1
r: what did you like most and least about the Level 1 images?
p: these just kind of reminded me of thumbnails on a photo site. They allow you to get an
idea of what you’re looking at, but the broad picture isn’t quite there.
level 2
r: what did you like most and least about the Level 2 images?
p: I like them because they give you in essence the same info that you’d get from a level 3,
but someone else has decided how and in what order you will see what you’re looking at. At
the same time the animation aspect is really cool.
level 3
r: what did you like most and least about the Level 3 images?
p: the control you have over exactly what you want to see is all your own. You can take
away from them just what you need because you’re in control of the whole thing. I wish that it
had been just a little easier to move them around though.
information rich Interactivity
r: what did you like most and least about image?
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p: I loved how easily you can control the zoom in/zoom out factor. And the quality that you
get when you go in close is better than I’ve ever seen before. And I don’t think there is anything
to like least about this image.
r: what type of info scenario or need would you like to see an image like this?
p: this would be great if it were to be used in the context of a map, not necessarily street
maps, but wilderness maps for hikers and backpackers who could access it from a mobile gps
unit, or iphone, or something similar that would allow them to better identify landmarks that
would denote a trail.
Participant 11
functional Interactivity
r: what type of image did you find most useful and why? And did you find any aspects of
the technology unfavorable and why?
p: I am partial to the level 2 images. i think the moving images give you an instant overview
of the object. Like it allows you to find things that you might not have looked for on your own.
Or even considered looking for. It immediately gives you a quick general overview of the whole
thing. And I don’t really see a negative to this type of image.
level 1
r: what did you like most and least about the Level 1 images?
p: the level 1 images don’t provide you with an all around view. There are pieces that you
just can’t see by simply looking at the top, bottom and all 4 sides. You don’t get a good idea of
rounded or squared edges. Things of that sort. But if you just needed a front or back view this
would be an acceptable way to look at an object.
level 2
r: what did you like most and least about the Level 2 images?
p: I think it’s a great way to get a quick view of an entire object. To see it in its entirety and
I can’t find really any drawbacks to that.
level 3
r: what did you like most and least about the Level 3 images?
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p: the level 3 images are very descript, same as the level 2, but I find the navigation a little
tricky and cumbersome.
information rich Interactivity
r: what did you like most and least about image?
p: the way that you can move around the picture is the best part. You can pick what you
want to look at and zoom in and it’s just like you were looking at a picture of only that portion
of the whole thing.
r: what type of info scenario or need would you like to see an image like this?
p: ok say you were teaching a lesson on battles of the civil war and you wanted to show
positions of troops and landmarks and other points of reference, this would be a great way to
give students a vantage point that wasn’t available when I was learning those lessons. Or better
yet world war 2. Most people in the states aren’t very familiar with the geography of Europe.
Not on an intimate level. This would be a great way to help students understand just what was
happening geographically.
Participant 12
functional Interactivity
r: what type of image did you find most useful and why? And did you find any aspects of
the technology unfavorable and why?
p: by far the level 3 is my favorite. The interactivity is the best of all. It seemed a little
choppy when I was moving some of the objects around, but that didn’t really take away from
the experience for me
level 1
r: what did you like most and least about the Level 1 images?
p: the level one images are static and just seem stale. You can see the object and certain
details, but it doesn’t provide near the experience as the others do.
level 2
r: what did you like most and least about the Level 2 images?
p: the level 2 ones showed everything or most everything that you might want to see of
the objects, but the lack of control of the images is a drawback.
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level 3
r: what did you like most and least about the Level 3 images?
p: the way that you can manipulate those into any position you want is the best aspect. It’s
got to be the next best thing to having the object in front of you. It was just a little choppy
when moving them around.
information rich Interactivity
r: what did you like most and least about image?
p: the ease of using the zoom and then moving across the image while zoomed in is the
best part. I wish I could get in a little tighter, but I know that there are limitations to everything.
r: what type of info scenario or need would you like to see an image like this?
p: couldn’t this be used in underwater cartography like maps of the ocean floor. I know
there are uncharitable parts of the bottom of the ocean but couldn’t this be a great tool for say
assisting with global positioning navigation like to follow currents and the like? I mean if you
took a photo of an underwater map. I know we have been navigating the oceans for hundreds
maybe thousands of years, but maybe that wouldn’t hurt.
Participant 13
functional Interactivity
r: what type of image did you find most useful and why? And did you find any aspects of
the technology unfavorable and why?
p: found the level 3 images very exciting. Like with the lions head, you can just get so up
close and personable like you would never actually be able to in real life if it were on the side of
a building. I didn’t think there was anything I’d call unfavorable about them.
level 1
r: what did you like most and least about the Level 1 images?
p: there is minimal activity with the level 1 images. that doesn’t mean they don’t make
sense in some contexts, I’d just prefer to use something with higher interactivity
level 2
r: what did you like most and least about the Level 2 images?
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p: I thought they were good. The mask animation was a little like watching a movie
animation rather than for strictly observational purposes.
level 3
r: what did you like most and least about the Level 3 images?
p: the level 3 images just allow you to be in a proximity to the item that you wouldn’t
normally or maybe ever be. You know for the everyday average person, so that makes them a
little more special to me.
information rich Interactivity
r: what did you like most and least about image?
p: I like this because it’s similar to google earth or google maps. You pick your point that
you’d like to see and zoom in and you’re there. I guess it’s basically the same technology. It’s
really the same concept. You get to choose say what book you’d like to see on the shelf and you
just zoom in and read the spine. So I guess the zoom and the ability to control the zoom and
what you’d like to see close up in the picture is my favorite part. My least favorite is that maybe
I’d like to see more of this office. Turn to the right or left and them zoom in again.
participant l4
functional Interactivity
r: what type of image did you find most useful?
p: i really liked the images that you could spin around even though they also some issues
like with, loading time and ability to acutally turn them due to large file size. i like those the
most. even if it wasn't always useful for the question.
r: r3
p: there is a certain method of spinning around that was sort of in a smaller window and it
was...it would either automatically turn or if you moused over it, it would do different things,
that was very confusing to use. and i did not like that?
r: r5. those were the single views that you scrolled over.
p: i thought they were static, which was great. i thought they showed, usually enough
angles to be useful. the only, only somtimes it was you know, from perspectives that were not
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useful. so overall i was pretty pleased with the one level but you could not view it from all
angles, which was unfortunate.
r: so what other angels would you have liked to have seen?
p: i just really prefer, visually speaking the 360 degrees of angles.
r: r6
p: again, the one that has the automatic turning and automatic like panning, that was the
interactions for the controls were way too confusing and it was difficult to view. some of the
videos i did like those, with the exception of the leaf bug. i thought that one was a little too
slow. i realize that is a matter of personal preference.
r: so you would have liked to see it go around a little faster?
p: yes, a little faster. i know that's sort of an odd comment.
r: r7
p: i really just...i liked all of it for the most part. the one that had the bird for the image
scenario 2, i did not really think that was useful at, either set of images, for the questions. i
think you need a full bird to really be able to do anything with it. but overall it was great. i
don't think...some of the things like...even with the 3d view you cannot tell without metadata
what, how useful the image is. so i think that everything needs to include metadata. that's why
i didn't score things as high as i would have. more information-needed to be included.
r: okay so you would have liked to have seen text to talk about the picture a little bit
more?
p: yes.
r: also i found that going back to image 2 or image level 2, the mask video i had a problem
with that because it went to grey scale, at random for a reason i didn't understand. it seemed
to help the image. it didn't seem useful, so i am kinda confused to why it even had the option.
maybe there's something explaining why it did that, i just saw no reason for it.
r: so out of that one, did you score the 3d image higher, the level 3 higher?
p: uhm, yes, i think i did.
r: so regardless of it being an extra feature of view or extra view, you didn't need that
information?
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p: yeah, the grey scale zoom in,[ just], i didnt see any use for that at all.
r: any other comments
p: not that i can think of.
information-rich Interactivity
r: r8
p: if i were looking for things that i could find in that office, very useful. i really like the
ability to zoom in and i thought that, i was surprised at home much i could read with regards to
like even so much as titles on books on the shelves. with the picture that detailed, normally
that would be a such a high dpi that loading it, it would just be a nightmare. but i loaded really
quickly, i was surprised.
r: r9
p: i am not sure, i am mean it was really to drag to view different parts of the image and
zooming in and out was really simple. so i don't know, maybe , the only thing i would have liked
to have seen was to zoom in even in more, like to be able to read the very [very very] small
text. i mean, but that is about it.
r: r10
p: on maps, definitely. that would very useful, especially for you know, trying to view tiny
names of small towns. and things like that. river names. i think maps would be perfect for it.
anything that has a lot of very detailed oriented...photographs. i don't think, i can't really see as
much of a use for it on portraits, unless it's like a group portrait. a very large group portrait. so
i think maybe more detailed oriented images.
r: anything else?
p: no
participant 15
functional Interactivity
r: what type of image format did you find most useful?
p: probably level 2.
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r: why?
p: good clarity, a little bit easier controls for the animation.
r: did you find any aspects of the imaging technology unfavorable?
p: level 3 was a little frustrating to move the images in the style that i wanted them to.
sometimes it would tilt when it didn't need to be tilted. it was very touchy.
r: what did you like most about the level 1 images?
p: uh, very cut and dry. this is what you wanted this way.
r: least?
p: sometimes it was little darker.
r: what did you like most about level 2 images?
p: the animation controls.
r: least?
p: sometimes it would start playing before i did anything.
r: what did you like most about level 3 images?
p: i really enjoyed being able to move the images the way wanted. especially the skull. i
was able to see different sides of it.
r: least?
p: wankiness of the controls. (haha)
information-rich Interactivity
r: how useful did you find this image?
p: amazing useful. especially that you could see just how on the smaller image, just how
much it has zoomed in. that was very helpful. the clarity was amazing.
r: least?
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p: the way that the cursor controls were setup. so if i wanted to move the image up it was
not up down left right. it was left-up, down-right.
r: what type of info task or scenario you would use this for?
p: letting showing people a new area or let's see, maybe showing high resolution images
of architecture or an archeology. dig sites, that would be cool.
Participant 16
Functional Interactivity
R: what type of image did you find most useful?
P: the 3d image were they automatically turned for me. I really liked. specificially, the
snake ring one. that was one that was like really realistic looking, that turned and showed
everything. i think the other options was more cartoony, i guess you could say and not as
realistic. same thing with the broche. the lizard pin or whatever. one was more realistic
looking. like if i saw something in a museum and wanted to show other people i would rather
the more realistic looking one than the other one, that looked drawn. i think also the answers
in my survey reflect me liking the ability to turn things myself.
because i think in the beginning i was forgetting to do that. and also sometimes when i did
try, i couldn't get it work..like it was hard for me. like i had to really mouse it left and right to
really get it to work. trying to think of other things, right now.
also that one that would have like different front-back-bottom-side view-all separate. i
thought they were really helpful and like obviously choosing between the two, i liked, like i said
the lazier route, the one when i click on it and it is just turning. i get a look all at once. not
having to mouse over each one.
i guess it depends on the image that you are looking at too, which is more helpful.
level 1
r: what like most and least?
p: i liked to be able to see the different views all separately. like if specifically wanted to
look at the bottom, side or with the airplane. you might want to see the top part and just the
top part. so that would be better if you clicked on it and tried to catch the thing while it was
spinning. and you just want to see the top. that would be more useful, i think. in that scenario.
level 2
r: what was level 2? liked best and least?
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P: most of the ones that were spinning looked really realistic, the mask. i remember seeing
that one when you [gcame]S and talked. and like i said, i like the fact that i would click next, it
would be there turning. i got a look all at once. it jumps out at you, you can't not look at the
entire image. as opposed to having work for it more, like manually rotate or move it around.
r: is that something you didn't like about level 3?
p: is that the one where you had to manually turn?
r: yes, you had control over it.
p: yeah basically some of the time the clicking and dragging and rotating would work for
me. but that could have been user error. but at the same time, sometimes it was nice to turn it
and be able to look at that part without it automatically turning for me. i don't know if you
could stop it or not on the automatically rotating one. i don't think so because you push the
play button and you don't really have that ability or control, which you might want at some
point.
i like being able to do it when i worked.
information rich Interactivity
r: what did you like most and least about image?
p: i like being able, i like the zoom. and then you know click in something and zooms right
in there. i like going, you know just do the pull back and forth and goes in. kinda automatic, i
kind did this, click and dragging more than i used the arrows because that was slower and felt
like i could go right in and move something and then zoom in on it. i was trying to see the
pictures on the wall. you can get pretty close. that is definitely awesome. if it was some kind
of document with words that you could read. that would be nice. as opposed to just clicking
on an article or something that is sometimes fuzzy. you can have that kind of control and focus
in better.
r: that leads me to my next questions. what type of info scenario or need would you like to
see and image like this?
p: certainly like manuscripts and other types of digitized documents. you know, if it's been
digitized but you can't really see it kinda takes away its usefulness so definitely having that
kinda control being able to zoom in is really nice.
r: anything else?
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p: well, also i would say non-text documents. because even with those images that are in
the survey, like that mask or something like that where you could zoom in and see the detail
even more, that would definitely be nice if you had the combination of the 3d images and you
could zoom in on it, that would be neat.
participant 17
functional Interactivity
r: what type of image did you find most useful?
p: the 3d image were they automatically turned for me. i really liked. specificially, the
snake ring one. that was one that was like really realislitic looking, that turned and showed
everything. i think the other options was more cartoony, i guess you could say and not as
realistic. same thing with the broche. the lizard pin or whatever. one was more realistic
looking. like if i saw something in a museum and wanted to show other people i would rather
the more realistic looking one than the other one, that looked drawn. i think also the answers
in my survey reflect me liking the ability to turn things myself.
because the think in the beginning i was forgetting to do that. and also sometimes when i
did try, i couldn't get it work..like it was hard for me. like i had to really mouse it left and right
to really get it to work. trying to think of other things, right now.
also that one that would have like different front-back-bottom-side view-all separate. i
thought they were really helpful and like obviously choicing between the two, i liked, like i said
the lazier route, the one when i click on it and it is just turning. i get a look all at once. not
having to mouse over each one.
i guess it depends on the image that you are looking at too, which is more helpful.
level 1
r: what like most and least?
p: i liked to be able to see the different views all separately. like if specifically wanted to
look at the bottom, side or with the airplane. you might want to see the top part and just the
top part. so that would be better if you clicked on it and tried to catch the thing while it was
spinning. and you just want to see the top. tha would be more useful, i think. in that scenario.
level 2
r: what was level 2? liked best and least?
P: most of the ones that were spinning looked really realistic, the mask. i remember seeing
that one when you gcame and talked. and like i said, i like the fact that i would click next, it
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woudl be there turning. i got a look all at once. it jumps out at you, you can't not look at the
entire image. as opposed to having work for it more, like manually rotate or move it around.
r: is that something you didn't like about level 3?
p: is that the one where you had to manually turn?
r: yes, you had control over it.
p: uhm, yeah basically some fo the time the clicking and dragging and rotating would work
for me. but that could have been user error. uhm, but at the same time, sometimes it was nice
to turn it and be albe to look at that part without it automatically turning for me. i don't know
if you could stop it or not on the automatically rotating one. i don't think so because you push
the play button and you don't really have that ability or control, which you might want at some
point.
i like being able to do it when i worked.
information rich Interactivity
r: what did you like most and least about image?
p: i like being able, i like the zoom. and then you know click in something and zooms right
in there. i like going, you know just do the pull back adn forth and goes in. kinda automatic, i
kind did this, click and dragging more than i used the arrows because that was slower and felt
like i could go right in and move something and then zoom in on it. i was trying to see the
pictures on the wall. you can get pretty close. that is definitely awesome. if it was some kind
of document with words that you could read. that would be nice. as opposed to just clickign
on an article or something that is sometimes fuzzy. you can have that kind of control and focus
in better.
r: that leads me to my next questions. what type of info scenario or need would you like to
see and image like this?
p: certainlty like manuscripts and other types of digitized documents. you know, if it's
been digitized but you can't really see it it kinda takes away it's suefulness so definitely having
that kinda control being able to zoom in is really nice.
r: anything else?
p: well, also i would say non-text documents. because even with those images that are in
the survey, like that mask or soemthing liek that where you could zoom in and see the detail
even more, that would definitely be nice if you had the combination of the 3d images and you
could zoom in on it, that would be neat.
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Participant 18
functional Interactivity
r: what type of image did you find most useful and why? And did you find any aspects of
the technology unfavorable and why?
p: the level 2 images were a bit more controlled to begin with. Therefore there was not
much left to user error. You were shown all aspects of the image and all you had to do was
click.
r: so the top or bottom of the image wasn’t important to you?
p: I think I saw enough of the images to satisfy me.
level 1
r: what did you like most and least about the Level 1 images?
p: the images loaded fast and that was great, but you are limited to what you are given.
level 2
r: what did you like most and least about the Level 2 images?
p: I was shown just enough of the image in a quick and easy manor. That I think takes care
of all of my needs very efficiently. With nothing to mention on the negative.
level 3
r: what did you like most and least about the Level 3 images?
p: I liked the fact that the user can manipulate these however they want, but I thought it to
be slow and not very to the point. The skull in particular took quite a while to load.
information rich Interactivity
r: what did you like most and least about image?
p: the ease of mobility in and out and around over the picture is the best thing. that may
be the only thing, but I think that’s the point isn’t it? i wish that I could zoom in a little closer on
some stuff.
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r: what type of info scenario or need would you like to see an image like this?
p: I think this would be really useful with maps. Maps of any kind. To show relative
distance, to include topography. Like with satellite photos. You already see it out there. But for
those of us who have no concept of where they are in relation to other places I think this helps
a lot.
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APPENDIX I
NODE REPORT

256

authenticity_quality

Free Node

Description

references to the quality or authenticity of the image. includes is resolution

Created On

5/17/2009 11:32 AM

By

EL

Modified On

7/1/2009 12:19 PM

By

EL

Users

1

Cases

0
Paragraphs

Sources

Document

6

14

616

14

6

14

616

14

Total

References

Words

Type

Region

Duration

0

difficult_to_use

Free Node

Created On

5/17/2009 12:08 PM

By

EL

Modified On

7/1/2009 12:27 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

6

9

380

10

6

9

380

10

Total

Paragraphs

Region

Duration

Rows
0

dislike 1

Free Node

Created On

5/16/2009 5:38 PM

By

EL

Modified On

7/1/2009 12:25 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

4

4

182

4

4

4

182

4

Total

Rows

Paragraphs
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Region

Duration

Rows
0

dislike_0

Free Node

Created On

5/17/2009 12:11 PM

By

EL

Modified On

5/17/2009 12:14 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

1

1

31

1

1

1

31

1

Total

Paragraphs

Region

Duration

0

Free Node

dislike_2
Created On

5/17/2009 11:22 AM

By

EL

Modified On

6/29/2009 11:13 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

4

4

155

4

4

4

155

4

Total

Paragraphs

Region

Duration

Free Node

Created On

5/17/2009 11:22 AM

By

EL

Modified On

5/17/2009 12:08 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

1

2

39

2

1

2

39

2

Paragraphs

Region

Duration

Rows
0

easy_to_use

Free Node

Created On

5/17/2009 12:05 PM

By

EL

Modified On

5/17/2009 12:05 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

1

1

12

1

1

1

12

1

Total

Rows
0

dislike_3

Total

Rows

Paragraphs

258

Region

Duration

Rows
0

functional_Interactivity

Free Node

Created On

5/17/2009 12:10 PM

By

EL

Modified On

7/1/2009 12:31 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

9

10

2,340

292

9

10

2340

292

Total

Paragraphs

Region

Duration

0

Free Node

image_content
Created On

6/27/2009 2:42 PM

By

EL

Modified On

7/1/2009 12:30 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

3

3

116

3

3

3

116

3

Total

Paragraphs

Region

Duration

Free Node

Created On

5/17/2009 12:11 PM

By

EL

Modified On

7/1/2009 12:37 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

9

11

1,389

91

9

11

1389

91

Paragraphs

Region

Duration

Free Node

Description

use of level 0 images

Created On

5/16/2009 5:33 PM

By

EL

Modified On

5/17/2009 12:15 PM

By

EL

Users

Rows
0

information_rich_use

1

Cases

0

Type

Sources

References

Words

Document

1

1

27

1

1

1

27

1

Total

Rows
0

information_rich_Interactivity

Total

Rows

Paragraphs
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Region

Duration

Rows
0

level_1

Free Node

Created On

5/17/2009 11:23 AM

By

EL

Modified On

6/29/2009 11:10 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

5

6

225

6

5

6

225

6

Total

Paragraphs

Region

Duration

0

Free Node

level_2
Created On

5/17/2009 11:23 AM

By

EL

Modified On

7/1/2009 12:26 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

6

8

200

8

6

8

200

8

Total

Paragraphs

Region

Duration

Free Node

Created On

5/17/2009 11:23 AM

By

EL

Modified On

7/1/2009 12:27 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

7

12

466

12

7

12

466

12

Paragraphs

Region

Duration

Rows
0

like_0

Free Node

Created On

5/17/2009 12:11 PM

By

EL

Modified On

7/1/2009 12:28 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

4

4

178

4

4

4

178

4

Total

Rows
0

level_3

Total

Rows

Paragraphs
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Region

Duration

Rows
0

like_1

Free Node

Created On

5/16/2009 5:38 PM

By

EL

Modified On

5/16/2009 5:38 PM

By

EL

Users

0

Cases
Type

0
Sources

References

Words

Paragraphs

Region

Duration

Rows

00:00:00

0

0
Total

0

0

0

Free Node

like_2
Created On

5/17/2009 11:22 AM

By

EL

Modified On

7/1/2009 12:24 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

2

2

71

2

2

2

71

2

Total

Paragraphs

Region

Duration

0

like_3

Free Node

Created On

5/17/2009 11:22 AM

By

EL

Modified On

6/29/2009 10:49 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

3

3

44

3

3

3

44

3

Total

Paragraphs

Region

Duration

Rows
0

most_useful

Free Node

Created On

5/17/2009 12:00 PM

By

EL

Modified On

7/1/2009 1:34 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

8

12

351

12

8

12

351

12

Total

Rows

Paragraphs
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Region

Duration

Rows
0

photo_thumbnail

Free Node

Description

references to photos of thumbnails of an image

Created On

7/1/2009 12:17 PM

By

EL

Modified On

7/1/2009 12:17 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

1

1

32

1

1

1

32

1

Total

Paragraphs

Region

Duration

0

specific_angle

Free Node

Description

reference to a specific angle fo the image

Created On

6/27/2009 2:10 PM

By

EL

Modified On

7/1/2009 12:26 PM

By

EL

Users

1

Cases

0

Type

Sources

Document

5

13

624

13

5

13

624

13

Total

References

Words

Paragraphs

Region

Duration

Free Node

Created On

5/17/2009 12:07 PM

By

EL

Modified On

7/1/2009 12:30 PM

By

EL

Users

1

Cases

0

Type

Sources

Document

8

15

673

15

8

15

673

15

References

Words

Paragraphs

Region

Duration

Free Node

Created On

6/27/2009 2:13 PM

By

EL

Modified On

6/29/2009 10:49 PM

By

EL

Users

Rows
0

user_technical_experience

1

Cases

0

Type

Sources

References

Document

3

4

186

4

3

4

186

4

Total

Rows
0

specific_image

Total

Rows

Words

Paragraphs

262

Region

Duration

Rows
0

browsing

Tree Node

Description

refers to image use for purposes of browsing

Created On

6/27/2009 2:26 PM

By

EL

Modified On

6/29/2009 10:51 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

3

4

170

4

3

4

170

4

Total

Paragraphs

Region

Duration

Rows
0

control

Tree Node

Description

references to the controls required to engage with image. no how easy/difficult to control the
image but the actual controls of the image.

Created On

5/17/2009 11:32 AM

By

EL

Modified On

7/1/2009 12:27 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

8

24

752

24

8

24

752

24

Total

Paragraphs

Region

Duration

0

image_use

Tree Node

Created On

6/27/2009 2:23 PM

By

EL

Modified On

6/29/2009 10:55 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

1

1

32

1

1

1

32

1

Total

Rows

Paragraphs

263

Region

Duration

Rows
0

reference

Tree Node

Created On

6/27/2009 2:27 PM

By

EL

Modified On

6/29/2009 11:15 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

3

3

158

3

3

3

158

3

Total

Paragraphs

Region

Duration

0

research

Tree Node

Created On

6/27/2009 2:26 PM

By

EL

Modified On

7/1/2009 12:16 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

4

4

135

4

4

4

135

4

Total

Paragraphs

Region

Duration

Rows
0

rotate

Tree Node

Created On

5/17/2009 11:23 AM

By

EL

Modified On

7/1/2009 12:24 PM

By

EL

Users

1

Cases

0

Type

Sources

References

Words

Document

6

7

269

7

6

7

269

7

Total

Rows

Paragraphs

264

Region

Duration

Rows
0

APPENDIX J
SPPS OUTPUT MANN-WHITNEY U TEST
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NPAR TESTS
/M-W= utility BY loe(1 3)
/MISSING ANALYSIS.

/STATISTICS=DESCRIPTIVES

NPar Tests
Notes
Output Created

30-May-2010 13:31:00

Comments
Input

Missing Value Handling

Active Dataset

DataSet0

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data File

207

Definition of Missing

User-defined missing values are treated as
missing.

Cases Used

Statistics for each test are based on all cases with
valid data for the variable(s) used in that test.

Syntax

NPAR TESTS
/M-W= utility BY loe(1 3)
/STATISTICS=DESCRIPTIVES
/MISSING ANALYSIS.

Resources

Processor Time

0:00:00.016

Elapsed Time

0:00:00.015
a

Number of Cases Allowed

112347

a. Based on availability of workspace memory.

[DataSet0]

Descriptive Statistics
N

Mean

Std. Deviation

Minimum

Maximum

utility

198

99.5000

56.39981

13.00

196.50

loe

198

2.0000

1.00253

1.00

3.00

Mann-Whitney Test: LIS Participants LOE 1, 3
Ranks

utility

loe

N

Mean Rank

Sum of Ranks

1.00

99

112.79

11166.00

3.00

99

86.21

8535.00

Total

198
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a

Test Statistics

utility
Mann-Whitney U

3585.000

Wilcoxon W

8535.000

Z

-3.315

Asymp. Sig. (2-tailed)

.001

a. Grouping Variable: loe

SAVE OUTFILE='C:\Documents and Settings\Elise Lewis\Desktop\mwu_lis_1,3.sav'
/COMPRESSED. SAVE OUTFILE='C:\Documents and Settings\Elise
Lewis\Desktop\mwu_jc_1,3.sav'
/COMPRESSED. NPAR TESTS
/M-W= utility BY
loe(1 3)
/STATISTICS=DESCRIPTIVES
/MISSING ANALYSIS.

NPar Tests
Notes
Output Created

30-May-2010 14:00:14

Comments
Input

Missing Value Handling

Data

C:\Documents and Settings\Elise
Lewis\Desktop\mwu_jc_1,3.sav

Active Dataset

DataSet0

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data File

212

Definition of Missing

User-defined missing values are treated as
missing.

Cases Used

Statistics for each test are based on all cases with
valid data for the variable(s) used in that test.

Syntax

Resources

NPAR TESTS
/M-W= utility BY loe(1 3)
/STATISTICS=DESCRIPTIVES
/MISSING ANALYSIS.
Processor Time

0:00:00.031

Elapsed Time

0:00:00.032
a

Number of Cases Allowed

112347

a. Based on availability of workspace memory.

[DataSet0] C:\Documents and Settings\Elise Lewis\Desktop\mwu_jc_1,3.sav
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Mann-Whitney Test: JC Participant LOE 1, 3

Ranks

utility

loe

N

Mean Rank

Sum of Ranks

1.00

99

108.69

10760.50

3.00

99

90.31

8940.50

Total

198

a

Test Statistics

utility
Mann-Whitney U

3990.500

Wilcoxon W

8940.500

Z

-2.301

Asymp. Sig. (2-tailed)

.021

a. Grouping Variable: loe

SAVE OUTFILE='C:\Documents and Settings\Elise Lewis\Desktop\mwu_jc_1,3.sav'
/COMPRESSED. SAVE OUTFILE='C:\Documents and Settings\Elise
Lewis\Desktop\mwu_cs_1,3.sav'
/COMPRESSED. NPAR TESTS
/M-W= utility BY
loe(1 3)
/STATISTICS=DESCRIPTIVES
/MISSING ANALYSIS.

NPar Tests
Notes
Output Created

30-May-2010 14:22:40

Comments
Input

Missing Value Handling

Data

C:\Documents and Settings\Elise
Lewis\Desktop\mwu_cs_1,3.sav

Active Dataset

DataSet0

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data File

308

Definition of Missing

User-defined missing values are treated as
missing.

Cases Used

Statistics for each test are based on all cases with
valid data for the variable(s) used in that test.
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Syntax

NPAR TESTS
/M-W= utility BY loe(1 3)
/STATISTICS=DESCRIPTIVES
/MISSING ANALYSIS.

Resources

Processor Time

0:00:00.015

Elapsed Time

0:00:00.016
a

Number of Cases Allowed

112347

a. Based on availability of workspace memory.

[DataSet0] C:\Documents and Settings\Elise Lewis\Desktop\mwu_cs_1,3.sav

Mann-Whitney Test: CS Participants LOE 1, 3
Ranks

utility

loe

N

Mean Rank

Sum of Ranks

1.00

154

175.61

27043.50

3.00

154

133.39

20542.50

Total

308

a

Test Statistics

utility
Mann-Whitney U

8607.500

Wilcoxon W

20542.500

Z

-4.237

Asymp. Sig. (2-tailed)

.000

a. Grouping Variable: loe

SAVE OUTFILE='C:\Documents and Settings\Elise Lewis\Desktop\mwu_cs_1,3.sav'
/COMPRESSED. SAVE OUTFILE='C:\Documents and Settings\Elise
Lewis\Desktop\mwu_lis_2,3.sav'
/COMPRESSED. NPAR TESTS
/M-W= utility BY
loe(2 3)
/MISSING ANALYSIS.

NPar Tests
Notes
Output Created

30-May-2010 14:33:25

Comments
Input

Data

C:\Documents and Settings\Elise
Lewis\Desktop\mwu_lis_2,3.sav
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Missing Value Handling

Active Dataset

DataSet0

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data File

108

Definition of Missing

User-defined missing values are treated as
missing.

Cases Used

Statistics for each test are based on all cases with
valid data for the variable(s) used in that test.

Syntax

NPAR TESTS
/M-W= utility BY loe(2 3)
/MISSING ANALYSIS.

Resources

Processor Time

0:00:00.016

Elapsed Time

0:00:00.015
a

Number of Cases Allowed

112347

a. Based on availability of workspace memory.

[DataSet0] C:\Documents and Settings\Elise Lewis\Desktop\mwu_lis_2,3.sav

Mann-Whitney Test: LIS Participants LOE 2, 3

Ranks

utility

loe

N

Mean Rank

Sum of Ranks

2.00

54

47.89

2586.00

3.00

54

61.11

3300.00

Total

108

a

Test Statistics

utility
Mann-Whitney U

1101.000

Wilcoxon W

2586.000

Z

-2.270

Asymp. Sig. (2-tailed)

.023

a. Grouping Variable: loe

SAVE OUTFILE='C:\Documents and Settings\Elise Lewis\Desktop\mwu_lis_2,3.sav'
/COMPRESSED. SAVE OUTFILE='C:\Documents and Settings\Elise
Lewis\Desktop\mwu_jc_2,3.sav'
/COMPRESSED. NPAR TESTS
/M-W= utility BY
loe(2 3)
/MISSING ANALYSIS.
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NPar Tests
Notes
Output Created

30-May-2010 14:41:46

Comments
Input

Missing Value Handling

Data

C:\Documents and Settings\Elise
Lewis\Desktop\mwu_jc_2,3.sav

Active Dataset

DataSet0

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data File

108

Definition of Missing

User-defined missing values are treated as
missing.

Cases Used

Statistics for each test are based on all cases with
valid data for the variable(s) used in that test.

Syntax

NPAR TESTS
/M-W= utility BY loe(2 3)
/MISSING ANALYSIS.

Resources

Processor Time

0:00:00.015

Elapsed Time

0:00:00.016
a

Number of Cases Allowed

112347

a. Based on availability of workspace memory.

[DataSet0] C:\Documents and Settings\Elise Lewis\Desktop\mwu_jc_2,3.sav

Mann-Whitney Test: Participants JC LOE 2, 3
Ranks

utility

loe

N

Mean Rank

Sum of Ranks

2.00

54

51.51

2781.50

3.00

54

57.49

3104.50

Total

108

a

Test Statistics

utility
Mann-Whitney U

1296.500

Wilcoxon W

2781.500

Z

-1.026
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Asymp. Sig. (2-tailed)

.305

a. Grouping Variable: loe

SAVE OUTFILE='C:\Documents and Settings\Elise Lewis\Desktop\mwu_jc_2,3.sav'
/COMPRESSED. SAVE OUTFILE='C:\Documents and Settings\Elise
Lewis\Desktop\mwu_cs_2,3.sav'
/COMPRESSED. NPAR TESTS
/M-W= utility BY
loe(2 3)
/MISSING ANALYSIS.

NPar Tests
Notes
Output Created

30-May-2010 15:34:18

Comments
Input

Missing Value Handling

Data

C:\Documents and Settings\Elise
Lewis\Desktop\mwu_cs_2,3.sav

Active Dataset

DataSet0

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data File

168

Definition of Missing

User-defined missing values are treated as
missing.

Cases Used

Statistics for each test are based on all cases with
valid data for the variable(s) used in that test.

Syntax

NPAR TESTS
/M-W= utility BY loe(2 3)
/MISSING ANALYSIS.

Resources

Processor Time

0:00:00.000

Elapsed Time

0:00:00.000
a

Number of Cases Allowed

112347

a. Based on availability of workspace memory.

[DataSet0] C:\Documents and Settings\Elise Lewis\Desktop\mwu_cs_2,3.sav

Mann-Whitney Test: CS Participants LOE 2,3
Ranks

utility

loe

N

Mean Rank

Sum of Ranks

2.00

84

80.20

6736.50

3.00

84

88.80

7459.50

Total

168
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a

Test Statistics

utility
Mann-Whitney U

3166.500

Wilcoxon W

6736.500

Z

-1.191

Asymp. Sig. (2-tailed)

.234

a. Grouping Variable: loe

SAVE OUTFILE='C:\Documents and Settings\Elise Lewis\Desktop\mwu_cs_2,3.sav'
/COMPRESSED. SAVE OUTFILE='C:\Documents and Settings\Elise
Lewis\Desktop\mwu_lis_1,2.sav'
/COMPRESSED. NPAR TESTS
/M-W= utility BY
loe(1 2)
/MISSING ANALYSIS.

NPar Tests
Notes
Output Created

30-May-2010 15:54:13

Comments
Input

Missing Value Handling

Data

C:\Documents and Settings\Elise
Lewis\Desktop\mwu_lis_1,2.sav

Active Dataset

DataSet0

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data File

90

Definition of Missing

User-defined missing values are treated as
missing.

Cases Used

Statistics for each test are based on all cases with
valid data for the variable(s) used in that test.

Syntax

Resources

NPAR TESTS
/M-W= utility BY loe(1 2)
/MISSING ANALYSIS.
Processor Time

0:00:00.000

Elapsed Time

0:00:00.000
a

Number of Cases Allowed

112347

a. Based on availability of workspace memory.

[DataSet0] C:\Documents and Settings\Elise Lewis\Desktop\mwu_lis_1,2.sav

Mann-Whitney Test: LIS Participants LOE 1, 2
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Ranks

utility

loe

N

Mean Rank

Sum of Ranks

1.00

45

54.06

2432.50

2.00

45

36.94

1662.50

Total

90

a

Test Statistics

utility
Mann-Whitney U

627.500

Wilcoxon W

1662.500

Z

-3.177

Asymp. Sig. (2-tailed)

.001

a. Grouping Variable: loe

SAVE OUTFILE='C:\Documents and Settings\Elise Lewis\Desktop\mwu_lis_1,2.sav'
/COMPRESSED. SAVE OUTFILE='C:\Documents and Settings\Elise
Lewis\Desktop\mwu_jc_1,2.sav'
/COMPRESSED. NPAR TESTS
/M-W= utility BY
loe(1 2)
/MISSING ANALYSIS.

NPar Tests
Notes
Output Created

30-May-2010 15:56:03

Comments
Input

Missing Value Handling

Data

C:\Documents and Settings\Elise
Lewis\Desktop\mwu_jc_1,2.sav

Active Dataset

DataSet0

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data File

90

Definition of Missing

User-defined missing values are treated as
missing.

Cases Used

Statistics for each test are based on all cases with
valid data for the variable(s) used in that test.

Syntax

Resources

NPAR TESTS
/M-W= utility BY loe(1 2)
/MISSING ANALYSIS.
Processor Time

0:00:00.000

274

Elapsed Time

0:00:00.000
a

Number of Cases Allowed

112347

a. Based on availability of workspace memory.

[DataSet0] C:\Documents and Settings\Elise Lewis\Desktop\mwu_jc_1,2.sav

Mann-Whitney Test: Participants JC LOE 1,
Ranks

utility

loe

N

Mean Rank

Sum of Ranks

1.00

45

54.64

2459.00

2.00

45

36.36

1636.00

Total

90

a

Test Statistics

utility
Mann-Whitney U

601.000

Wilcoxon W

1636.000

Z

-3.389

Asymp. Sig. (2-tailed)

.001

a. Grouping Variable: loe

SAVE OUTFILE='C:\Documents and Settings\Elise Lewis\Desktop\mwu_jc_1,2.sav'
/COMPRESSED. SAVE OUTFILE='C:\Documents and Settings\Elise
Lewis\Desktop\mwu_cs_1,2.sav'
/COMPRESSED. NPAR TESTS
/M-W= utility BY
loe(1 2)
/MISSING ANALYSIS.

NPar Tests
Notes
Output Created

30-May-2010 15:57:30

Comments
Input

Data

C:\Documents and Settings\Elise
Lewis\Desktop\mwu_cs_1,2.sav

Active Dataset

DataSet0

Filter

<none>

Weight

<none>

Split File

<none>

N of Rows in Working Data File

140

275

Missing Value Handling

Definition of Missing

User-defined missing values are treated as
missing.

Cases Used

Statistics for each test are based on all cases with
valid data for the variable(s) used in that test.

Syntax

NPAR TESTS
/M-W= utility BY loe(1 2)
/MISSING ANALYSIS.

Resources

Processor Time

0:00:00.016

Elapsed Time

0:00:00.015
a

Number of Cases Allowed

112347

a. Based on availability of workspace memory.

[DataSet0] C:\Documents and Settings\Elise Lewis\Desktop\mwu_cs_1,2.sav

Mann-Whitney Test: CS Participants LOE 1,2
Ranks

Utility

loe

N

Mean Rank

Sum of Ranks

1.00

70

81.91

5734.00

2.00

70

59.09

4136.00

Total

140

a

Test Statistics

utility
Mann-Whitney U

1651.000

Wilcoxon W

4136.000

Z

-3.407

Asymp. Sig. (2-tailed)

.001

a. Grouping Variable: loe
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FREQUENCY OF UTILITY VALUES FOR INDIVIDUAL PARTICIPANTS
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Frequency of Utility Values: Journalism/Communication Participants
JC1

JC2

JC3

JC4

JC5

JC6

JC7

JC8

JC9

Utility
Values

f

%

f

%

F

%

f

%

f

%

f

%

f

%

F

%

f

%

1

0

0.00

0

0.00

1

2.27

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

2

0

0.00

0

0.00

1

2.27

0

0.00

0

0.00

0

0.00

0

0.00

1

2.27

1

2.27

3

1

2.27

0

0.00

0

0.00

0

0.00

0

0.00

2

4.55

1

2.27

1

2.27

1

2.27

4

1

2.27

0

0.00

0

0.00

1

2.27

1

2.27

1

2.27

1

2.27

1

2.27

0

0.00

5

1

2.27

2

4.55

2

4.55

1

2.27

2

4.55

4

9.09

2

4.55

3

6.82

2

4.55

6

3

6.82

4

9.09

1

2.27

2

4.55

1

2.27

6

13.64

5

11.36

5

11.36

4

9.09

7

6

13.64

7

15.91

6

13.64

9

20.45

6

13.64

3

6.82

7

15.91

3

6.82

8

18.18

8

7

15.91

14

31.82

9

20.45

11

25.00

8

18.18

12

27.27

9

20.45

6

13.64

10

22.73

9

10

22.73

10

22.73

10

22.73

14

31.82

16

36.36

12

27.27

10

22.73

15

34.09

11

25.00

10

15

34.09

7

15.91

14

31.82

6

13.64

10

22.73

4

9.09

9

20.45

9

20.45

7

15.91

Frequency of Utility Values: Library and Information Science Participants
LIS1

LIS2

LIS3

LIS4

LIS5

LIS6

LIS7

LIS8

LIS9

Utility
Values

F

%

F

%

F

%

f

%

f

%

F

%

f

%

F

%

f

%

1

0

0.00

0

0.00

1

2.27

0

0.00

0

0.00

2

4.55

0

0.00

0

0.00

1

2.27

2

0

0.00

0

0.00

0

0.00

1

2.27

0

0.00

0

0.00

0

0.00

2

4.55

0

0.00

3

1

2.27

0

0.00

2

4.55

1

2.27

0

0.00

1

2.27

0

0.00

0

0.00

0

0.00

4

2

4.55

1

2.27

0

0.00

0

0.00

1

2.27

1

2.27

2

4.55

0

0.00

1

2.27

5

0

0.00

4

9.09

3

6.82

2

4.55

3

6.82

4

9.09

0

0.00

4

9.09

0

0.00

6

3

6.82

5

11.36

3

6.82

5

11.36

3

6.82

4

9.09

4

9.09

3

6.82

3

6.82

7

7

15.91

8

18.18

6

13.64

7

15.91

9

20.45

4

9.09

9

20.45

8

18.18

9

20.45

8

8

18.18

8

18.18

10

22.73

11

25.00

10

22.73

12

27.27

9

20.45

7

15.91

11

25.00

9

16

36.36

12

27.27

14

31.82

8

18.18

15

34.09

9

20.45

10

22.73

14

31.82

11

25.00

10

7

15.91

6

13.64

5

11.36

9

20.45

3

6.82

7

15.91

10

22.73

6

13.64

8

18.18

Frequency of Utility Values: Computer Science Participants
CS1

CS2

CS3

CS4

CS5

CS6

CS7

Utility Values

f

%

F

%

F

%

f

%

f

%

f

%

f

%

1

0

0.00

1

2.27

1

2.27

0

0.00

0

0.00

0

0.00

0

0.00

2

0

0.00

1

2.27

0

0.00

0

0.00

0

0.00

0

0.00

0

0.00

3

2

4.55

0

0.00

0

0.00

0

0.00

0

0.00

1

2.27

1

2.27

4

0

0.00

1

2.27

1

2.27

2

4.55

2

4.55

4

9.09

1

2.27

5

1

2.27

3

6.82

0

0.00

0

0.00

0

0.00

5

11.36

1

2.27

6

4

9.09

5

11.36

3

6.82

0

0.00

1

2.27

5

11.36

4

9.09
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7

6

13.64

10

22.73

5

11.36

5

11.36

5

11.36

11

25.00

6

13.64

8

13

29.55

5

11.36

13

29.55

18

40.91

18

40.91

8

18.18

11

25.00

9
10

12
6

27.27
13.64

9
9

20.45
20.45

19
2

43.18
4.55

17
2

38.64
4.55

16
2

36.36
4.55

3
7

6.82
15.91

10
10

22.73
22.73

Frequency of Utility Values Computer Science Participants (cont)
CS8

CS9

CS10

CS11

CS12

CS13

CS14

Utility Values

f

%

F

%

f

%

f

%

f

%

f

%

F

%

1

0

0.00

0

0.00

0

0.00

1

2.27

1

2.27

0

0.00

0

0.00

2

1

2.27

0

0.00

0

0.00

0

0.00

1

2.27

1

2.27

0

0.00

3

0

0.00

2

4.55

0

0.00

0

0.00

0

0.00

2

4.55

0

0.00

4

1

2.27

2

4.55

1

2.27

1

2.27

1

2.27

1

2.27

1

2.27

5

2

4.55

2

4.55

4

9.09

0

0.00

4

9.09

4

9.09

2

4.55

6

3

6.82

6

13.64

4

9.09

3

6.82

1

2.27

7

15.91

5

11.36

7

7

15.91

4

9.09

7

15.91

9

20.45

7

15.91

6

13.64

8

18.18

8

11

25.00

14

31.82

6

13.64

11

25.00

11

25.00

7

15.91

9

20.45

9

15

34.09

9

20.45

18

40.91

11

25.00

13

29.55

10

22.73

11

25.00

10

4

9.09

5

11.36

4

9.09

8

18.18

5

11.36

6

13.64

8

18.18
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APPENDIX L
IQR VALUES FOR EACH MAJOR
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JC Participants: IQR
10
9
8

Max

7
6

Q3

5

Mdn

4

Q1

3

Min

2

IQR

1
0
JC1

JC2

JC3

JC4

JC5

JC6

JC7

JC8

JC9

LIS Participants: IQR
10
9
8

Max

7
6

Q3

5

Mdn

4

Q1

3

Min

2

IQR

1
0
LIS1

LIS2

LIS3

LIS4

LIS5
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LIS6

LIS7

LIS8

LIS9

CS Participants: IQR
10
9
8

Max

7
6

Q3

5

Mdn

4

Q1

3

Min

2

IQR

1
0
CS1

CS2

CS3

CS4

CS5

CS6

CS7

CS8
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CS9 CS10 CS11 CS12 CS13 CS14
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