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“Leadership is solving problems. “The day soldiers stop bringing you their problems is
the day you have stopped leading them. They have either lost confidence that you can
help or concluded you do not care. Either case is a failure of leadership.” (An American
hero speaks out, 1995; Powell (USA-Ret), 2011)
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ABSTRACT

Position postings and professional literature represent opportunity for insights into the
expectations of aspiring position applicants as well as describe appropriate skills,
experiences and management or leadership approaches that can inform incumbent
information executive (e.g. Chief Information Officers and Library Deans) on effective
leadership of their respective organizations within colleges and universities across North
America. This study also lays the foundation of a model that leverages massive
quantities of anecdotal literature in quantitative and empirical manners. Such a model,
when fully developed can be used to examine all sorts of qualitative data of sufficient
size. Analysis of the data can then be performed using a variety of Natural Language
processes and tools as well as statistical tests to evaluate correlations, commonalities and
frequency of the terms in relation to the roles that individuals play in their
institutions. Individual tokens are used rather than nGrams or co-located tokens in an
effort to minimize potential bias that can be found in phrases or word combinations such
as ‘creative leadership’ or ‘strong management’. Instead, terms are used as a way to
identify the tokens ‘creative’ and ‘strong’ and correlate their frequency with roles,
literature and position postings. In contrast to other common techniques, such as Latent
Semantic Analysis, this approach values the impact of individual responses and
perspectives by using qualitative questions to cull initial tokens as well as quantitative
surveys to reinforce outcomes.

With few adjustments to accommodate specific disciplines, this study successfully forms
a foundation requiring future development that analyzes large quantities of textual data
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that otherwise might have been painstakingly analyzed using time and labor-intensive
qualitative processes such as content analysis. This study also identifies a list of tokens
that are commonly used in position postings and leadership literature for library deans
and Chief Information Officers. Using these tokens in a reflective manner, the initial
postings and literature can later be more granularity analyzed the potential for inclusion
in future writing. Outcomes of this investigation found 8 tokens that both Library Deans
and CIOs found to be ‘extremely important’ as well as a longer list of tokens that while
not found in common were considered important to particular roles. Considering these
tokens can be important for authors of position postings and professional literature alike.

Keywords: Data Mining, Leadership, Latent Semantic Analysis, Latent Semantic
Indexing, Lemmatization, Natural Language Processing, Text Mining
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CHAPTER 1: INTRODUCTION
Literature found in publications ranging from The American Association of College and
Research Libraries (ARL), EDUCAUSE and Association of American Universities
(AAU) stress the importance of access to information and the accompanying technologies
and organizations that support access to information within higher education. Leadership
in environments that curate and provide access to information represents the need for
individuals who manage a series of ever-changing and increasingly complex roles and
responsibilities. These individuals can either effectively and successfully contribute to
research, instruction and academic services, or act as a serious impediment. A number of
articles, books and professional leadership program curricula have been developed to
identify and nurture the qualities and characteristics of leadership within information
professions. Unfortunately, there is a dearth of empirical data and writing outside of that
found in general socio-psychological research that helps to define as well as, empirically,
scientifically, and methodologically derive research that could combine this rich
experiential, editorial and theoretical wisdom with scientific rigor. In other words, the
anecdotal data exists but isn’t put through the same rigors as peer-reviewed scientific
research. It is common for practitioners to rely on professional literatures to guide them
in their roles. For technology leaders, it is suggested that they keep abreast of the field by
reading articles from magazines such as PC Magazine, MacWorld, Wired, CIO, IT
Professional Magazine, Harvard Business Review, Forbes, Fast Company, MIT
Technology Review and Inc. (“The Magazines CIOs/CTOs Should Be Reading | Ubiq,”
2018) A 2005 study noted that directors from ARL libraries reported viewing journals
such as College & Research Libraries, Library Trends, Journal of Academic
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Librarianship, Library Quarterly and Reference and User Services Quarterly (Nisonger &
Davis, 2005). While these sources may contain articles on leadership, they are often
distilled sufficiently to avoid critical empirical data or references that are taken as
mainstay in academic writing. By critically investigating existing anecdotal, editorial and
theoretical writing and identifying trends through the collection of discrete data utilizing
quantitative and qualitative methodologies, the strength of these powerful anecdotes can
be better identified, organized, generalized and relied upon by a wide population of
professionals. Using a more objective and scientifically-oriented process, the role of
information leaders in libraries and technology organizations can be juxtaposed in an
effort to clearly understand and articulate the characteristics and qualities of these
important information professionals. As it stands today, much of the literature is
arguably short on data but teeming with anecdotes. The solution is to identify qualities
that are described and promoted in professional literature and collect data that identify the
popularly accepted, but whose interpretation and presentation in professional literature
often relies on anecdotal, distilled, or theoretical information rather than articulating the
results of empirical study directly. Clearly identifying the qualities that are required of
each role, allows a clearer picture can be developed and better-informed inferences about
the viability of converging library and information technology organizations under the
same individual by acknowledging the similarities, or lack of similarities, of the qualities
required to lead in each environment. As the focus of these two types of organizations
become increasingly about access to information, some institutional leadership have seen
the benefit of converging these organizations as an efficient and effective method to
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manage the information landscape. On the other hand, it is well documented that the
cultures and outcomes of each of these organizations couldn’t be more different.

PROBLEM STATEMENT
Leadership roles in higher education often require their own unique qualities and
competencies, but roles that provide access to information such as libraries and
information organizations present additional challenges that might require information
leaders to develop and maintain bespoke sets of skills and abilities. These qualities can
substantially differ from those of other higher education or private sector colleagues. In
order to discuss these qualities or competencies in any useful manner, it is important to be
able to first identify them and secondly be able to define them so that they can be
examined and more easily quantified in empirical research. Concepts are often identified
by terms that describe them or infer a degree of meaning. Individual terms can often
carry a multitude of meanings and, as a result of the words surrounding them, can either
clarify or even bias an individual understanding. This study seeks to address several
issues and intends to promote a more comprehensive and illuminating understanding of
the roles of information executives in higher education. The nature of these roles is often
not understood clearly enough and with sufficient granularity to make decisions or infer
understanding about their individuality, uniqueness or interoperability. Second, without a
comprehensive and granular level of understanding of the roles, the concept of
converging roles lacks a solid foundation for ubiquitous implementation. Lastly, and
perhaps most importantly, there isn’t a scientific methodology or empirical model that
objectively and, most importantly quantitatively, analyzes and reinforces the substantial

Information Leadership

22

body of literature that surrounds these issues. Some research (Wang, Bowers, & Fikis,
2016) use data mining techniques to identify themes or overall concepts, but these
overlook the importance that a single term can make. Other research (Schneider &
Schröder, 2012) examines various macro-level ideals using evaluative terms while more
traditional professional literature retains an anecdotal approach.
Many academic and professional journals describe the overall competencies of leaders in
higher education, there is a growing volume of scholarship that describes the qualities of
library and information leaders. The bulk of this literature can be found in professional
literature and as such often lacks the empirical, scientific or peer-reviewed methodology
found in traditional research. Since the 1980’s, qualitative methodologies have gained a
footing in leadership research on the subject. As demonstrated in the review of literature,
much of the earlier research was based on psychological methodologies (Parry,
Mumford, Bower, & Watts, 2014). Under the premise that Information Executives, which
will be referred to as IE’s, include Library Deans and CIOs. This study seeks to identify
examples and key terms that are common across the literature and test the reliability and
validity of these terms using empirical research methodologies (e.g. gathering
quantitative data). While identifying specific qualities or characteristics is the long-range
goal of this research, pragmatically the first step in accomplishing this goal is to develop
and test a methodology or protocol that can help form a foundation that can allow for
future work. As a result, this research may not produce exacting and specific results on
their own, but will help provide evidence of the importance, relative frequency and
overall use of specific terms in relation to these positions. The tokens themselves will
represent a range of terms that are closely related, such as ‘leader’ and ‘lead’. While this
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will not describe the frequency of a specific term such as ‘leader’ it will identify the
concept associated with the term.

Access to information has become a key feature of both the CIO and the Library Deans
role and as a result a number of institutions have begun to converge these organizations
under a single leadership structure.

“Although two-thirds of Chief Information Officers report responsibility solely for
the IT organization, 12 percent also said they were in charge of library
operations and eight percent said they were in charge of research operations”
(Schaffauser, 2013).

The question of whether current literature accurately and appropriately describes the
characteristics of information leaders in a manner that supports the convergence of
organizations into a single hierarchical structure and whether individuals can be prepared
or found with appropriate qualities hasn’t been fully developed. Ultimately, a significant
proportion of information leaders are facing retirement by 2023 ((Schaffauser, 2013).
Current literature suggests that 50% of CIO in higher education will retire by 2023 with
half of that number retiring by 2018 (Schaffauser, 2013) which in turn suggests that the
number of potential leadership vacancies is significant. Studies in early 2000 cited as
many as 40% of Library Deans intent on retiring within the decade (Miller, 2004). The
financial crisis of 2007-2008 has given many individuals reasons to postpone retirement,
and the growth of the professional overall is noted as being limited by local and state
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government budgets, but at some point, the inevitable will occur and librarians with more
technological characteristics will begin to take the reins (U.S. Bureau of Labor Statistics,
2015).

The development of a process to manage large quantities of literature as if it were raw
data and identify terms, correlate terms within different information environments,
contexts and services may abstractly allow institutions to glean lessons from large
quantities of literature and develop strategies that are based in more than simply one-off
anecdotes. A process such as this that can provide a quantitative foundation to help
respond to leadership challenges by using large data in innovative and creative manners
reflects the role of ‘big data’ across the globe. Ziora (Ziora, 2015) notes that the ability
to develop, translate and make use of data from a myriad of sources is a paramount to
successful management of organizations in the current global information environment.

Succession planning is not emphasized and consistently an under-emphasized strength in
higher education (Calareso, 2013; Farrar, 2010; Fitsimmons, 2013; Galbraith, Smith, &
Walker, 2012) and as a result finding leaders with the bespoke qualities required to lead a
rapidly evolving information infrastructure in the equally unique and multi-faceted
environment of higher education becomes increasingly difficult. The unique nature of
organizations, strategies and finances suggest that even those leaders arriving from the
private sector may not be adequately prepared for their new responsibilities and
environments(Lineman, 2007). In fact, the idiosyncrasies of individual institutions often
ensure that governance models that work successfully in one fail in others (Diment,
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2015). More specifically, CIO’s in private industry must consider the needs of customers,
partners, executives and employees while CIO’s in higher education must consider a
much larger group of stakeholders including faculty, staff, administrators, students,
alumni, donors, prospective students and the community. Quantifying the value of rolebased competencies can provide decision-makers with the data that can help ensure that
future leaders have the qualities that drive organizations. It can also provide insight into
whether information leaders possess similar qualities that might allow convergence in a
universally appropriate manner or if it is based solely on anomalous and contextual
decisions about specific leaders or institutions. Indeed, the key to this sort of
determination may lay in the culture of the institution and the qualities of the leader
(Spencer, Metx, & Ferguson, 2004) or in some combination of these factors. The very
nature of higher education is changing with almost the speed of technology and a number
of institutes, initiatives and programs are racing to provide the tools necessary to keep up.
The Leading Change Institute (“Leading Change Institute — Council on Library and
Information Resources,” 2014) is a joint venture between the Council on Library and
Information Resources (“Welcome to CLIR — Council on Library and Information
Resources,” 2016) and EDUCAUSE (“EDUCAUSE Homepage | EDUCAUSE.edu,”
2016) clearly articulates its vision through:

“Leadership in a changing higher education landscape requires: The ability to
craft and advance vision while keeping the day-to-day moving along. An
understanding of the complexities of that landscape through the lens of what
business officers, presidents, trustees are facing, and an ability to translate to
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institutional context and action. Skills that can build public will, set an agenda for
change, and advocate for needed change” (“Leading Change Institute — Council
on Library and Information Resources,” 2014).

A tool, or set of methodologies are useful in considering the rapidly changing and
overlapping information environments of higher education. The following research
questions will guide this study, as well as the development of additional models that can
provide an initial analysis of the literature in the form of data to help distinguish if the
language being used in these discussions can be scientifically described and analyzed in
an effort to provide a foundation for future research.

Ultimately, this study will seek to address two specific questions. Are there terms, or
tokens that provide associations between literature, position announcements and what
incumbents report that can describe leadership in today’s higher education information
environments? A second question addresses the need for tools, methods or processes that
can help provide insight into these associations. The study relies on the development of a
multi-vector process utilizing data retrieved from professional literature and position
announcements and reinforced through qualitative and quantitative reporting from CIO’s
and Library Deans that describe the concepts or ideas that are important to each of the
roles. The aggregate literature and position announcements were combined to create a
textual data set (TXTDAT) and a hypothesis developed. A positive, negative or a lack of
associations between TXTDAT and what incumbents use to describe leadership in their
higher education information roles is asserted. The success of the process itself is the
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result of an inductive approach that will help identify insights that can be used in future
research of this nature.

PURPOSE OF THIS STUDY
This study identifies terms, or what will often be referred to in linguistic terms as
“tokens”, that are consistently used in literature and position postings and are associated
with leadership in information executive roles. Information executives were queried
both qualitatively and quantitatively and asked to respond to terms that are systematically
identified to determine if the terms have impact on their roles and are accurately reported.
A second part of the research will attempt to discern similarities and differences in word
usage between higher education information executives juxtaposed with professional
literature, recruiting posts and their daily priorities. In other words, what terms are
routinely found throughout their professional lives and what correlation or association
exists between the two sorts of information leaders. The final purpose of this study is to
develop a methodology to analyze large quantities of qualitative data using a multi-modal
approach that produces verifiable quantitative results that can be used as a platform for
future research into large bodies of anecdotal and professional writing.

Once characteristic that makes this study unique is its ability to combine a broad
foundation of research typically associated with psychology, sociology and other
behavioral disciplines with a “big data” approach that encompasses the enormous body of
literature and position postings represented in leadership discussions, literature and
recruitments. While this “big data” approach is not as comprehensive as it might be had
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a more systematic and significantly more inclusive approach to the sources that were
used been undertaken. Nonetheless there are sufficient data and sources that it can be
used to present a unique starting point for future research. Studies completed by
researchers such as (Schirer-Suter, 2008)examine the nature of Library Dean position
announcements through content analysis but the scope of the work did not consider other
information executives or develop a model that quantifies terms across literature in a
method that includes natural language concepts and tools or compares literature and
announcements, or looks for correlations between within TXTDAT that aspiring or
incumbent Library Deans may have been exposed to prior to application for posted
positions. Other studies provide granular quantitative analysis of individuals and
institutions but are typically demographic or descriptive in nature and their analysis relies
strictly on human centric data collection (Bichsel, 2014; W. A. Brown, 2004, 2014;
Dlamini, 2011). While data collection from human subjects is an important component
of this research, the investigation begins with a more inductive approach by not assuming
any particular token has explicit value over any other in the initial stages. This is
important because of the sheer number of tokens been analyzed without bias or
premeditation. Of course, without providing too much foreshadowing of the results, it
would be quite impossible to analyze a corpus of data based in leadership studies and
position postings without assuming that the research would not present the term
“leadership” in the final list.
An abundance of literature exists and influences views of leadership in higher education
information environments. Many hiring and organizational decisions are made ad hoc or
after reading a relatively small number of articles that describe leadership characteristics
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or assume that leadership characteristics are interchangeable from one executive role to
another. This research will help to explain this relationship as well as provide a simple,
but multi-vector methodology to begin to quantify terms found across leadership
literature in a manner to help identify examples and themes based the use of specific
vocabulary and the relative frequency of these terms. It also examines potential linear or
cyclic associations between leadership literature, position postings and what position
incumbents report as important.

An example of this process is illustrated using Figure 1:Example Position Posting with
Tokens Highlighted representing a CIO position posting from 2014. Figure 2:Final
Tokens Identified in Position Posting Example illustrates the occurrence of final tokens in
an original example of a posting. The tokens which coexist are highlighted in yellow in
Figure 1:Example Position Posting with Tokens Highlighted and blue in Figure 2:Final
Tokens Identified in Position Posting Example. Only the recent advances in technology,
online publishing, and the accompanying standards have made this otherwise arduous and
time-consuming process possible. The example could have been illustrated using the
methodology but addressing an entire article as the sample, although the size would prove
too unwieldy and overwhelming for the purposes of this example and potentially provide
a distraction.
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Figure 2:Final Tokens Identified in Position Posting Example

Ideally this study provides a foundational or illustrative model for others to expand
upon for data analysis that is often anecdotal or qualitative in nature by aggregating
immense quantities of data, utilizing quantitative methodologies that can overlook
the often argued ‘subjective’ approaches used in qualitative research and is finally
reinforced using traditional quantitative and qualitative methodologies such as
interviews and surveys.
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Chapter 2: Literature Review
In order to thoroughly, responsibly and exhaustively investigate the concepts
represented by the problem, a number of multi-disciplinary areas must be
summarily investigated. The ability to thematically, intellectually, and
chronologically demonstrate that the use of tokens is not static and that other
unaccounted factors, such as environment, education, society and politics, can
change interpretations of language over time and have an impact on the language
used to describe leadership, as well as many other intangible concepts. Additional
topics and disciplines include: a chronological primer of leadership principles and
their psychological foundations, the nature of leadership studies themselves, a
short exploration of current data mining and natural language processing literature
surrounding leadership literature, related linguistic topics such as Natural
Language Processing (NLP), Latent Semantic Analysis (LSA), Latent Semantic
Mapping (LSM), Latent Semantic Indexing (LSI) and related topics in Information
Retrieval (IR). This combination of disciplinary areas helps to provide the multifaceted foundation that this research requires to be successful. With the potential
of designing an overly complicated quagmire of research vectors, the research was
designed to effectively and efficiently identify meaningful data from
overwhelming resources in a manner similar to an agrarian separating wheat from
chaff.

The crux of this study relies on the use of language and behavioral responses to the
tokens that are presented. Psychology is a field that describes individuals, their
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behavior and their contexts (Vugt & Ronay, 2014). Context, or environment,
which is explored near the end of this discussion references newer research such as
Evolutionary Leadership Theory (ELT) which addresses contemporary leadership
obstacles as well as mismatches or discrepancies embedded within modern society
and the historical psychological research where much of the leadership research
was originally documented. ELT also addresses cognitive biases and processes
that have evolved and the way in which innate mechanisms impact leadership in
these new environments(Vugt & Ronay, 2014). In other words, while there may
be a great number of similarities in leadership practice that occurred 1,000 years
ago, our modern context, (e.g. information age) provides opportunities for novel
challenges. Delving into this review of literature by sifting through voluminous
psychological, sociological, and anthropological literature that defines and
organizes leadership theories and styles seems an appropriate beginning because it
provides a look into a highly researched and scholarly topic with a long and welldocumented history. Following an examination of leadership theories and styles is
an analysis of linguistic contributions to this project that help to clarify the roles of
certain tools, practices and theories. It also looks at the irrelevancy of some
common techniques such as the use of n-Grams and Latent Semantic
Analysis/Indexing for this project. Taken in aggregate, these diverse approaches
or vectors, set the stage for the research which either utilize these concepts, or
underpin an alternative approach to the data in order to cull out unnecessary tokens
and clearly identify those tokens which are the target of this investigation as well
as return to the practitioners for reinforcement.
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LEADERSHIP THEORIES
As mentioned earlier, much of the early academic literature surrounding leadership
finds its basis in psychology and psychological testing. The concept of personality
sets the stage for discussion of leadership qualities and competencies. The concept
of personality can be defined as an individual’s characteristics that determine
behavior in various scenarios or environments (Levy, 2017). The following
discussion is divided between leadership theories and leadership styles. The two
may seem interchangeable and may use similar or common language, but are
conceptually very different. Illustration 1: Leadership Theories and Leadership
Styles demonstrates the divergence between the two topics. Leadership Theories
are those overarching constructs that guide leadership research and discussion.
Leadership Styles refer to the manner in which an individual might select to
approach the overall actions of leadership, or in specific situations where different
approaches are warranted. In describing the literature from both library and
technology arenas these terms may be used interchangeably or synonymously
which oftentimes results in inaccurate use.
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Illustration 1:Leadership Theories and Leadership Styles

‘Great Man’ Theories
The original ‘Great Man’ Theory of leadership can be traced to the 19th century
when famous historical leaders were considered born with the leadership qualities
and competencies and as a result were almost mythological in nature. Thomas
Carlyle is credited with significantly influencing this theory (Carlyle, 2001). The
shortcoming of this theory was primarily environmental and societal. Leaders
were often aristocratic men who achieved their status through their family
connections. Individuals of more modest means were unable to achieve the same
degree of notoriety and as a result were considered to have lessor leadership
qualities or potential. 19th century Herbert Spencer rejected the Great Man Theory
by further arguing that individuals were the product of their society and leaders
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were formed by inherent complexities in that society. Most notably, individuals
with substantial financial, social and inherited means were most likely to establish
themselves as leaders. Tolstoy argued that it was these financial, social and
inherited opportunities and not the nature of the individual themselves that
provided the foundation and opportunity for leadership (Stambler, 2006).

Trait Theories
Historically there has been great debate surrounding the number of personality
traits that exist. Early researchers include Gordon Allport who documented over
4000-character traits. He divided them into three discrete areas: cardinal, central,
or personal, and secondary or common. Cardinal traits are extremely rare because
they are dominantly evident in all aspects of an individual’s life. Altruism can be
seen as a cardinal trait that helps to explain the motivation of leaders (Moss, 2006).
Central traits are those traits that are core to an individual’s personality and are
typically consistent throughout their life. Secondary traits are those that are
expressed periodically in specific instances and situations but are not necessarily
consistent throughout an individual’s lifetime. Traits display a number of
important characteristics such as more than nominal existence; more general than a
habit; dynamic with regards to behavior; can be scientifically tested; is relatively
independent; is not impacted by morality; can be viewed as an individual quality;
can be viewed as a quality of a population; acts that appear to contradict a trait
don’t demonstrate a lack of it (Allport, 1966; Ewen & NetLibrary, 2003).
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20th century psychologist Raymond Cattell developed an approach to trait theory
that statistically culled the list to 16 factors (Primi, Ferreira-Rodrigues, &
Carvalho, 2014). Cattell’s list included warmth, reasoning, emotional stability,
dominance, liveliness, rule-consciousness, social boldness, sensitivity, vigilance,
“abstractedness”, private-ness, apprehension, openness to change, self-reliance,
perfectionism and tension. Each of these factors was represented in an individual
as either ‘low range’ or ‘high range’. In the example of ‘warmth’ an individual
who was ‘reserved’, ‘distant’ and ‘impersonal’ was considered to be demonstrating
characteristics in the lower range, while an individual who was ‘warm-hearted’,
‘caring’ and ‘attentive to others’ was demonstrating characteristics in the upper
range (Conn & Rieke, 1994).

Hans Eysenck can be noted for having culled Cattell’s list even further by
suggesting that there were three traits associated with Psychoticism, Extraversion
and Neuroticism, better known as the P-E-N system. Psychoticism is a measure of
psychotic or sociopathic tendencies. Costa & McCrae (Costa & McCrae, 1995)
identify the terms active, social, expressive and assertive with extraversion. Costa
& McRae continue by citing Goldberg and Rosolack’s (Barrett, Petrides, Eysenck,
& Eysenck, 1998; Goldberg & Sweeney, 1996; Rosolack, 1994) attempts to further
clarify definitions by prompting Eysenck to cluster adjectives that describe specific
traits in a fashion that associated them with the a P-E-N definition. A 1998 study
continued this work to solidify definitions of traits by testing them universally
across 34 countries and concluded that the traits “demonstrate an extraordinary
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degree of consistency and similarity. Even though specific items may be ‘lost’ in
various cultures, the results indicate that the ‘core’ factor remains identifiable and
mathematically discriminable” (Barrett et al., 1998)

More contemporary and popular theories include a five-factor model described by
Costa & McRae(McCrae & Costa, 1997). It identified cross-cultural personality
traits or dimensions. These dimensions include: neuroticism versus emotional
stability, extraversion, openness to experience or Intellect, imagination or culture,
agreeableness versus antagonism and conscientiousness or will to achieve. A
basic premise in Costa & McRae’s work is that the ability to access personality
traits is connected to natural language. As a result of the abstract nature of traits,
they are difficult to accurately or directly measure and must be inferred from
behaviors. These assessments are most easily accomplished using checklists and
questionnaires that utilize natural language. Costa & McRae further assert that
even medical diagnosis of psychological disorders requires a comprehensive
understanding of the terms used to describe the condition and a clearly articulated
definition (Primi et al., 2014). Ultimately, this contributes to the notion that
competencies, traits and even behaviors are abstractions that require
comprehensive and clear definitions.

While trait theory has strong advocates because of its objective nature, there
continue to be internal debates about the accurate number of discrete traits and the
ability to clearly provide definitions for them. More importantly, some detractors
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assert that trait theory only reflects an individual’s predisposition and as a result is
not an accurate representation of their actions in specific situations, environments
or roles. Trait theory also fails to describe how these traits became a part of the
individual’s characteristic makeup however recent neurobiological research has
identified regions of the brain that are associated with personality traits (Celikel,
2011). The question of whether traits and behaviors are genetically inherited or a
result of environmental learning has not been solved despite significant advances
in research. The question of “nature or nurture” forms the basis of much of
contemporary psychology and psychological theory developed by scholars such as
Bandura, Galton and Skinner and investigating approaches that include: biological;
psychoanalytical; cognitive; social; humanist; behaviorist (Fernald, 2017). Bandura
explains the constructs of an individual through a series of complex and
interrelated relationships that include their environment, behavior, and a series of
individual characteristics such as expectations, beliefs and preferences. Bandura
calls the interaction of these elements Triadic Codetermination(Bandura, 2012).
He also presents three types of environments that an individual face and that have
significant impacts on their behavior. These environments are imposed, selected
and constructed. Imposed environments do not allow the individual chose to
participate or not. They do, however have the ability to choose the way in which
they will react to the variables presented. Selected environments are those which
the individual exhibits clear deterministic preference. The last environment is one
of their own construction and design and exhibits not only a chose to participate
but also control over the elements that make up the environment (Bandura, 2012).
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An individual develops through observation, modeling and social interactions and
uses these to understand underlying rules and expectations Skinner, on the other
hand asserts that individuals have no control over their futures or outcomes and
that an individual reflects the environment and the operant conditioning that they
have experienced. A further interpretation asserts that heredity has only a limited
influence on an individual (Ewen & NetLibrary, 2003). Among his many
accomplishments, Galton was known for developing eugenics. He first introduced
eugenics in 1869 in an effort to describe perceived differences between individuals
based on hereditary factors. He argued that mental characteristics were inherited in
much the same manner as physical ones and that selective breeding could achieve
superior intellect (Ellis, Abrams, & Abrams, 2009).

On the other hand, recent neurobiological research asserts that factors such as
biology, cognitive development, environment and interpersonal interactions are
responsible for developing individual character and behaviors (Celikel, 2011).
There is an association between individual personality traits and brain function that
can be described as a series of temperament and character dimensions.
Temperament dimensions included harm avoidance, novelty seeking, reward
dependence and persistence. Individuals characterized by their degree of care,
fear, and tenseness or caution, characterize harm avoidance. Novelty seeking is
exemplified in exploration, responses to new things and the degree of like or
dislike of the mundane and monotonous. Individual’s response to reward
characterizes their reward dependence. This is especially true of social rewards
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and is often exhibited as sensitivity and dependency on others. Persistence is
characterized by an individual’s ability to remain motivated despite a lack of
immediate reward or approval (Celikel, 2011).

Celikel (2011) describes character dimensions as self-directedness,
cooperativeness and self-transcendence. Relating traits of self-directedness to
leadership literature is as simple as mapping an association with an individual’s
ability to take responsibility and choose and commit to goals, as well as their
degree of autonomy, reliability and maturity. Cooperativeness is described as an
individual’s ability to cooperate and collaborate with others in partnerships. Selftranscendence is reflected in an individual’s ability to identify with and holistic
incorporation of the environment and world around them as well as their ability to
creatively respond to it (Celikel, 2011). Jordan, et al., describes that while much of
the research is being developed to address psychopathology, the outcomes are
equally as valuable in studying more positive character traits and development. In
either case, while the technology does exist to neurologically define specific traits
and there is sufficient research to determine associations between traits and
specific brain structures and functions (Celikel, 2011).

Contingency Theories
Contingency theory states that environmental variables determine the appropriate
leadership approach, and as result traits, that should be employed. Variables
include leadership style, the qualities of employees and specific aspects of an
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environment. Often, when discussing contingency theory, organizations rather
than individuals are considered. Contingency theory relies on the concept of task
uncertainty within an environment. Contingency theory assumes the effectiveness
of a leader is based on their individual style, or styles, their relationship to their
subordinates and their ability to control the variables within a problem or task. In
effect, their ability to succeed is a complex multi-dimensional algorithm.
Leadership, under contingency theory, relies on several factors: subordinate
development and maturity; subordinate abilities or capabilities; the criticality of
the problem; the creativity, independent analysis or intellectual capabilities
required to complete the task (Houghton & Yoho, 2005). The question of organic
or mechanistic structures is often a debated construct when adopting contingency
perspectives. Mechanistic structures are most effective in environments of minor
technological and economic change, while organic structures are most effective
when technologies and economic changes are significant. In mechanistic
structures, followers are reliant on leaders for direction and support. Organic
structures lend themselves to participatory, collaborative and self-directed work
(Donaldson, 2001).

Situational Theories
Intercept of Theory, Style and Situation, Contingency and situational theories are
similar in a number of ways. The key difference is exemplified by the emphasis
that is placed on the leader. For example, in a situation where the leader is the
most knowledgeable and experienced member of a team and the environment is in
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crisis, an authoritarian style might be most appropriate. When group members are
experts and the environment more routine, a democratic or participatory style may
be more appropriate. One of the most intriguing connections to Situational
Leadership is with Goleman’s (1997) research in emotional intelligence.
Emotional intelligence is an individual’s ability to determine other individual’s
emotional state and be able to react accordingly (Cherniss, Extein, Goleman, &
Weissberg, 2006; Goleman, 1995b, 1995a, 1997, 2011).

Behavioral Theories
The opposing view to Great Man Theories asserts that great leaders are made not
born. This theory emphasizes individual action over psychological traits, qualities
or predisposition. Behaviorist theorists including Ivan Pavlov, B.F. Skinner,
Edward Thorndike, John Watson, Edward Tolman, Karl Lashley and Clark Hull
have investigated such behavioral theories(Blaser, 2013). These theorists
concentrated on the concept of ‘conditioning’. There are two main types of
conditioning represented in their work. Classical conditioning is accomplished by
pairing a stimulus with a response. A neutral stimulus is paired with a naturally
occurring one and over time can invoke the behavior on its own. Operant
conditioning uses positive and negative reinforcement to invoke behavior. Positive
behaviors receive positive reinforcement, while negative behaviors are rewarded
with negative reinforcement. Over time negative behaviors become increasingly
infrequent in an effort to avoid negative rewards. While not commonly as overtly,
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individuals can be observed to manage their behaviors through learning and
observation (Derue, Nahrgang, Wellman, & Humprey, 2011).

Participative Theories
Participative theories are those that include the perspective of subordinates and
other members of the group in the decision-making process (Bass & Bass, 2008).
Contributions by others ensure that the group members feel empowered, involved
and committed to the end product or goal (Stewart & NetLibrary, 1999). Despite
the participatory nature of this approach, the leader retains the authority and
responsibility for making the final decision. Participative theories, however,
represent a continuum of approaches that include a careful allocation of direction
and participation to ensure success in a project. Fundamentally participative
leadership provides participants with the opportunity to be involved in generation
of ideas, plans and alternatives as well as the evaluation process (Bass & Bass,
2008).

Transactional Theories
Management or transactional leadership theories focus on the more practical and
managerial measurements of performance and is based loosely on the behaviorist
concepts of positive and negative reinforcement (Walters, 2010). The leader and
the subordinate negotiate outcomes for rewards. Unfortunately, this does not
always produce the results that leaders hope for and followers often assert that they
will receive the same reward regardless of the commitment or emphasis they place
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on completing a task. In some cases, the reward structures are less important than
how an individual’s performance is reflected or communicated amongst their peers
(Bass, 1985).

Fundamentally this is part of the social exchange that takes place. Some of the
basic assumptions of transactional leadership are that 1) the chain of command
should be clearly delineated, 2) reinforcement motivates subordinates, 3) obeying
the leader is the primary concern of subordinates, and 4) subordinates must be
closely managed to ensure outcomes. Leaders must also be motivated to ensure
that rewards are commensurate with outcomes. Business, athletics, military and
paramilitary are often environments where transactional leadership is most often
found. This form of leadership concentrates on maintaining the status quo and
uses tools such as rules, processes and standards to ensure outcomes. 19th century
German economist and sociologist Max Weber is best known for initially
describing transactional theories. Bernard Bass continued the investigation by
examining how individual differences that were influenced by environment
impacted the effectiveness of a leader (Bass & Riggio, 2006).

Transformational Theories
In response to the transactional theories, transformational theories approached
leadership as an opportunity for leaders to inspire and empower their subordinates
and as a result grow both their own leadership potential as well as nurturing a new
cohort of leaders who share common objectives and goals (Bass & Riggio, 2006).
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Inherent in transformational leadership theory is the concept that leadership can be
taught and learned. Leaders who use transformational approaches typically exhibit
strong ethical or moral standards and principles. One of the key differences that if
often discussed between transactional and transformational theory is the role of
ethical behavior. This is where critics lambaste the approach using three specific
arguments. First, there is an emphasis on individual morality. This approach does
not address the complexity of social and organizational environments where there
can be conflicting concepts of morality. Secondly, there is an assumption that
leaders and their subordinates will motivate each other to higher levels of ethical
behaviors. Alternatively, while this can be an outcome, the underlying premise of
leadership is enabling achievement (Kempster, Jackson, & Conroy, 2011). While
some researchers assert that there is an inherent connection between social good
and leadership, others point to the contrasting social outcomes of Gandhi and
Hitler and assert that both exhibited leadership competencies (Kempster et al.,
2011) albeit with significantly dichotomous purpose. Last, many followers of
transformational theories assert that these are the sole effective theories and the
ethical implications assert that there is a single higher moral ground that can be
used to make decisions. Unfortunately, ethical pluralism conflicts with this
approach by realizing that there is not a single morality or ethical ideal (Rost,
1991).
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LEADERSHIP STYLES
Kurt Lewin (1939) identified the three leadership styles as authoritarian,
democratic, situational and laissez-fair. Authoritarian or autocratic leadership is
best known for clear articulation of outcomes, timing and process. Autocratic
leaders tend to show less innovation and creativity but can be very successful in
situations where time or decisive action is required. Democratic leaders are often
seen as active and participative members of a group. Lewin (1939) discovered that
while democratized environments are not as productive as autocratic ones, they
typically produced higher quality outcomes. Laissez-fair or delegated leadership
is the least productive type of leadership, but has a role in environments with
highly trained or experienced subordinates (Lewin et al., 1939). Situational
leadership styles are described as describes situational leadership styles as telling,
selling, participating and delegating. To determine which style was appropriate a
leader needs a clear understanding of the maturity of the group in terms of
experience, knowledge and overall competence (Paul Hersey, 1992; Marta, Leritz,
& Mumford, 2005). Additional leadership styles that have been identified include
transformational leadership (Bass & Riggio, 2006; Judge & Piccolo, 2004) and
transactional leadership (Judge & Piccolo, 2004).

Autocratic Leadership Style
An image often invoked when autocratic leadership styles are discussed is that of
Niccolo Machiavelli, the 15th century Italian leader who is most famous for his
writings that strongly advocated power should be sought for its own sake (N.
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Machiavelli, 1979; 1469-1527 Machiavelli Niccolò, 1985; Wagner, 1995) and the
purpose of subordinates was simply consolidation of power and influence.
Wagner (1995)contrasts Machiavellian approaches with that of Lao-tzu whose
approach emphasized that learning to be a follower was required in order to lead
(Wagner, 1995). Some of the characteristics of a Machiavellian style of leadership
epitomize the traditional concepts of autocratic leadership and are best described
with four basic concepts: the leader is responsible for decision-making; happiness
and morale of subordinates is not important, only productivity and outcomes; there
is no fraternization between the leader and followers; punitive rather than rewardbased motivation is the only tool in the autocratic leaders portfolio (Goethals,
Sorenson, & Burns, 2004). Theodore Roosevelt, as cited in Goethals, Sorenson &
Burns, demonstrates the most popular difference between a leader and an
individual leading using an autocratic style is, “People ask the difference between
a leader and a boss. The leader works in the open, and the boss in covert. The
leader leads, and the boss drives”(Goethals et al., 2004).

Democratic Leadership Style
Found in some of the early literature discussing democratic and autocratic theory,
there exists arguably the clearest, agreeable and literal definitions of the terms,
albeit approaching them from a political perspective, but nonetheless valid. Four
basic premises make up the definition of democratic leadership. These include the
rule of the people, individual freedoms, responsibility of the individual, and a
concern for the welfare, happiness and dignity of the individual. The emphasis is
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on the individual regardless of the role that they may play in an organization or
institutions. The notion of democratic leadership has not always been popular and
early on was viewed by philosophers and political scientists with negativity based
on their lack of faith in laymen and the general population. As cited in Bass
(2008), Cooley (1929) asserts that democratic leadership should not be seen in a
negative light. “There is no really solid basis in fact or theory for the view that
established democracy is the rule of an irresponsible crowd.” In leadership
discussions, the aggregation of so many individuals lead rise to the lack of
individual differences and the opportunity for autocracy to take control (Goethals
et al., 2004).

Laissez-Faire Leadership Style
Laissez-Faire leadership can be controversial depending on how the leader
interprets their role. Goethals, Sorenson & Burns (2004) assert that Laissez-Faire
leadership is exemplified by leaders who have demonstrate little interaction or
communication with their followers and they provide even less direction. A
follower’s peers provide job knowledge, priorities and outcomes to others. The
leader is seen reactionary and reacts to most events and tasks as they would a
crisis. There are several interpretations of this sort of leadership that produce
varying viewpoints of success. While this appears to be the recipe for chaos and
anarchy, there are situations when this approach can be beneficial. Specifically,
followers who have sufficient and mature knowledge and experience, and have
proven themselves capable of making independent judgments can often benefit
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from a leader who exercises minimal control over their activities (Goethals et al.,
2004).

Situational Leadership Style
Hershey & Blanchard (1996; 1972) assert that determining the appropriate
situational style depends on the maturity, competence, knowledge or experience of
the group. These can be divided into four groups. The first identifies group is
telling and it is best suited for followers who lack knowledge, skill and
commitment to achieve an outcome. The second, selling, identifies groups who
have the willingness and commitment but lack the ability to achieve an outcome.
The third group, participating, signifies groups who have skills and ability to
complete an outcome but lack the commitment. In this case, the leader provides the
motivation for achievement. The last, delegating, describes groups who are both
skilled and committed to achieve the outcome and to whom the leader can
comfortably and reliably delegate projects to (Blanchard & Hersey, 1996; P.
Hersey & Blanchard, 1996; Paul Hersey & Blanchard, 1972).

As cited by Irgens (1995) Hersey & Blanchard (1972) further developed the
Situational Leadership model by describing the developmental level of the group
as enthusiastic beginner (high commitment, low competence), disillusioned learner
(some competence but low commitment), capable but cautious performer (growing
competence but varying level of commitment) and self-reliant achiever (high
levels of competence and commitment). In addition to revising the model by
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acknowledging developmental levels, Blanchard also asserted that leadership
requires supporting and directing behaviors that have an impact on group success.
His model identifies four basic leadership styles: directing, coaching, supporting
and delegating. Directing asserts that a leader is strong in providing direction, but
fails to provide support. Coaching asserts that a leader is strong in both providing
direction and providing support to the group. Supporting describes a leader who
places an emphasis on supporting behaviors but with a cost to directions. A
delegating leader demonstrates neither directing nor supporting behaviors
(Aphimonbute, 1999; Blanchard & Hersey, 1996).

Transformational Leadership Style
Suwannarat (1994) used Bass’s model of Transformational Leadership (1990) to
evaluate three associated factors: 1) contingent reward, 2) management by active
exception and management by passive exception. Contingent rewards solutions.
Management by active exception actively searches for mistakes, irregularities and
abnormalities. Management by passive exception reinforces the status quo.
Library directors associated themselves with competencies such as idealized
influence, inspirational leadership, intellectual stimulation and contingent rewards.
Paul Mosher identified various stages of the role of librarian including: the keeper,
the collection or book librarian, the organizer, the scientific librarian, the
networked librarian and the librarian as change agent (Hernon, Powell, & Young,
2002).
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Complexity Leadership Theory
Complexity leadership theory is identified as a potentially optimal solution for
leadership in an information or knowledge era. Brown & Duguid (2000) portray
the information age using a series of 6 adjectives: demassification,
decentralization, denationalization, despatialization, disintermediation, and
disaggregation. It suggested that these six concepts are associated with a shifting
paradigm. The shift toward an information-centric world (J. S. Brown & Duguid,
2000) not only accounts for a shift in the economy but also the manner in which
leaders must interact with their followers. Adaptive outcomes that include
learning, innovation and adaptability require the development of a new theory of
leadership—Complexity Leadership Theory. The framework for complexity
leadership includes three roles that support the requirements of complex adaptive
systems (Uhl-Bien, Marion, & McKelvey, 2007).

Complex Adaptive Systems are characterized by their interactivity, changeable
structures, dynamic nature and ability to react to quickly changing constructs.
Claude Shannon’s use of ‘entropy’ comes to mind when considering this approach
to leadership— “constraint and disorder” (Ulanowicz, 2011). In fact, accepting
constraint, disorder, chaos and complexity can present benefits (Obolensky, 2010).
Complexity Leadership Theory provides individuals with the ability to identify
behaviors that promote creativity, learning and adaptability when possible within
traditional bureaucracies. Complexity Leadership Theory includes three primary
sorts of leadership theory; traditional leadership that embraces typical notions of
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hierarchies; leadership that proactively enables Complex Adaptive Systems to be
engaged; adaptive or dynamic leadership (Uhl-Bien et al., 2007). Complexity
leadership relies on a number of premises for success. Context is an important
premise because it allows informally dynamic individuals, ideas and histories to
construct an interactive environment for leaders to work in. In fact, researchers
have found that organizations cannot be analyzed in isolation, but instead require
acknowledgement of the context in which it exists (Child & McGrath, 2001).

Leadership becomes a focus rather than the leaders themselves. The acts that
leaders undertake which impact outcomes along with an examination of the
complex and dynamic processes that enable these actions are an area of theory that
is especially important in an age where complex systems and environments are the
result of the information society. Special attention is given to the informal,
adaptive and dynamic leadership that occurs throughout organizations rather than
the strictly managerial or administrative interactions that have been investigated
historically. Finally, Complexity Leadership must address the adaptive and everchanging nature of problems. Complexity Leadership ignores technical problems
in lieu of problems that require innovative, creative exploratory and adaptive
solutions (Uhl-Bien et al., 2007).

During his presentation to the “Outreach to America” program, retired General
Colin Powell presented 18 very important concepts that he felt were important to
consider whenever discussing leadership. The most insightful of these might
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simply be “Fit no stereotypes. Don’t chase the latest fads. The situation dictates
which approach best accomplishes the team’s mission” (Powell (USA-Ret), 2011).
While this might suggest that situational leadership is far more important or
successful, more importantly it clearly asserts that one solution doesn’t necessarily
solve every leadership problem. Or, one leadership style or approach may not be
appropriate for every environment or situation. In fact, looking at specific roles
may be the best place to being determining which characteristics or competencies
are most important for a particular role. This approach may appear far too
pragmatic and counter to the empirical approach of a study that discusses a
nuanced intellectual and institutional environment rather than the life-and-death
leadership decisions of a military leader, both environments benefit from sound
definitions and a clear understanding of the roles can help to further develop the
model. The value of information, often referred to as ‘Intelligence” (Barrett,
Petrides, Eysenck, & Eysenck, 1998) for a decision-making or leadership role
plays an important role in any environment .

Nature of Leadership Literature
There has been an overwhelming amount of leadership literature over the past
decade that assumes the term ‘leader’ is clearly understood. Recent studies assert
that the term leader is not applied with sufficient criticality to invoke an accurate
meaning but instead is simply a label (Learmonth & Morrell, 2017) that can be
misused or misconstrued. Indeed, there is a degree of prestige that is often
associated with leadership, but even that fails to critically analyze the term with
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sufficient granularity to make much sense. With definitions such as “Leadership is
realized in the process whereby one or more individuals succeeds in attempting to
frame and define the reality of others (Smircich & Morgan, 1982) it isn’t until
organizational structure promotes or bestow the role on particular individuals
where it becomes codified. This in turn creates an obligation on the part of the
incumbent regardless of their background to be successful or fail in the
organization. Without a clear understanding of the role that is expected, this is
where many professionals turn to professional literature to glean new approaches
to successful leadership. Leadership can be explained as the ability to frame,
interpret and act. (Smircich & Morgan, 1982) Or more specifically, leadership is
the ability to affect change (Parry, 1998). The research that Smircich & Morgan
(1982) base their theories on is the result of analyzing case studies. Using the
common qualitative technique of observation, the researcher was placed within an
organization with the intent of developing a multi-faceted view that demonstrated a
360° understanding of the environment and roles of individuals. This approach is
not unusual for leadership literature. An analysis that examined leadership roles in
a Subaru-Isuzu automotive plant utilized a similar qualitative approach, albeit this
time the researcher did not disclose to management and workers that they were
being observed (Graham, 1995).

The methods used to study leadership have varied over the decades and often in
response to an evolving understanding or analysis of the complexity and multifaceted nature of the topic, but four types are most noteworthy. Content analysis,
case studies, grounded theory and historiometric approaches are qualitative
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methodology commonly applied to leadership studies (Parry et al., 2014).
Quantitative methodologies are applied in leadership studies when the subject is
approached from a psychological discipline while quantitative methodologies are
most often used when research is analyzed using sociological or anthropological
approaches (Parry, 1998). Nonetheless, even when quantitative methodologies are
employed, they are often used to interpret qualitative findings.

Research has

shown that 27% of the literature is a result of quantitative methodologies while
only 3% are qualitative. Additional results cite 5% as “mixed methods” and 86%
as “nonempirical” (sic) (Stentz, Clark, & Matkin, 2012). Other research clarifies
the term “nonempirical (sic)” by asserting a “theory” research strategy (Gardner,
Lowe, Moss, Mahoney, & Cogliser, 2010). This strategy is identified as a
systematic review or analysis of a new theory or model. It is often deductive in
approach and may lack data beyond anecdotal references found in another
researcher’s work.

Four common approaches to ‘mixed methods’ or methodologies that rely on
several methodologies used in either serial or parallel, include 1) Quantitative
analysis of quantitative data, 2) quantitative analysis of qualitative data, 3)
qualitative analysis of quantitative data, and 4) quantitative analysis of qualitative
data. In each of these approaches, either methodology or data is qualitative in
nature (Parry et al., 2014). Hybrid, or multimodal methodologies such as these can
uncover additional nuances and provide additional clarity and meaning.
Quantitative analysis of quantitative data is often seen as the most common
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methodology, but unfortunately surveys and experiments are typically designed to
reflect an inductive methodology that makes certain assumptions a priori.
Deductive approaches require an observation or theory that allows for a ‘topdown’ analysis (Trochim, 2006). This research assumes that a model can be
developed using quantitative analysis of data that would otherwise have been
considered qualitative (e.g. content analysis).

TEXT PROCESSING AND ANALYSIS
In order to discuss Natural Language Processing (NLP) within a proper
framework, a brief analysis of information retrieval (IR) literature must be
included in this review. Information Retrieval with a long history that can be
illustrated by Vannevar Bush’s description of the Memex (Bush, 1945; Rajaraman
& Bush, 2000). In Bush’s article originally dated July 1945, he describes the
Memex as a futuristic machine that allows him to sift through multiple volumes of
information and build trails of items and add comments that are appropriate to his
search. Most importantly he demonstrates that he can retrieve this information at a
later date through some mechanistic iterations. While our current IR systems are
certainly less mechanical and instead rely on circuitry and 32-bit or 64-bit
instruction sets, the basic premise hasn’t changed significantly.

The illustration depicted in Illustration 3: Language & Information Retrieval
provides an overview of the topics, theories, terms and concepts associated with
this discussion. Much like the description of the Memex, this figure exhibits the
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linkages between and amongst different aspects of Information Retrieval and
Natural Language tools. It would be difficult to image NLP not playing a pivotal
role in IR when language is involved.

Illustration 2:Language & Information Retrieval

A common consideration during the manipulation of text-based data is the
overabundance of unnecessary tokens. In response to this issue, a uniform and
often standardized lists are established that contain stop-words. The lists, or stoplists, can be found online in a variety of languages and from a multitude of sources
such as Google (“stop-words - Stop words - Google Project Hosting,” 2011),
where stop-lists in 29 languages are maintained and Microsoft (“New Full-Text
Stoplist (General Page),” 2018) where “stop” lists play an important role in
application development published using open source software licensing (nltk,
2009/2018).
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Stop-Words
In any collection of words, from a short letter to a friend, to a scholarly
manuscript, there are words that while grammatically and syntactically correct, fail
to play an innately critical role in the communication of a message. Words, such
as “a”, “an”, “be”, “the” and “to” are often considered irrelevant and dubbed “stop
words” that are often removed from corpuses prior to searching (Wetzel, 2014),

Since they are common terms that fail to substantively clarify the message. In the
case of information retrieval stop-words do not substantively increase a systems
ability to retrieve the relevant documents or terms (C. D. Manning, Raghavan, &
Schütze, 2008) “The” when considered as a token is ranked first on the Word
Frequency List (Davies, 2018) because it does not contribute to an array of tokens
and may interfere with meaningful analysis. Many statistical, language toolkits,
search engine optimization (SEO) and software developers typically make their
stop lists available (“Configure and Manage Stopwords and Stoplists for Full-Text
Search,” 2015; “Dropping common terms: stop words,” 2008; “many-stop-words
0.1.3 : Python Package Index,” 2015; “Stopwords,” n.d.; “tm: Text Mining
Package,” 2017). A stop-list was generated using accepted stop-word databases
from commonly accepted sources. Stop lists are used to effectively exclude terms
from the search process that are not useful as outcomes. Stop words would only
obscure the search and provide data that proved to be less than useful, as a result a
comprehensive stop-list is necessary to minimize less useful data (C. D. Manning
& Schütze, 1999). Lists of stop words can be found from numerous sources
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including Microsoft and Google (“Configure and Manage Stopwords and Stoplists
for Full-Text Search,” 2015; “many-stop-words 0.1.3 : Python Package Index,”
2015; “Perseus Stop Words,” 2016; “stop-words - Stop words - Google Project
Hosting,” 2011) as a result of their use in search engines and other language
processing projects.

Type/Token
Linguistically and philosophically, the terms ‘types’ and ‘tokens’ have specific and
important meaning. ‘Tokens’ refer to individual instantiations of words in an
array, sentence, phrase, etc.

The dog jumped over the cat.
Figure 3: Type & Token Description

Figure 3: Type & Token Description, denotes 6 ‘tokens’, or words. ‘Type’, on the
other hand, identifies instantiations in a different manner. There are 5 ‘types’ in
the sentence. ‘The’ is repeated, and as a result belongs to the same type. While
this is an overly simplistic example, it is important to acknowledge the difference
between ‘types’, ‘tokens’ and words because often ‘types’ are identified not by
exact instantiations, but are morphologically similar enough to belong together
(Bunnin & Yu, 2004). For example, instances of run, running and ran would all be
considered a single ‘type’ but three separate ‘tokens’. The concept of type and
token is of vital importance to this research because it helps to clarify and reduce
the linguistic differences that otherwise might be found in the articles.
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Qualities
One of the common concepts found in this study is the term ‘quality’ or ‘qualities’.
These terms are used to represent terms or tokens that are identified in leadership
literature and position announcements. They represent abstract notions and may or
may not be easily recognizable by their affiliation with leadership. The tokens have
been vetted using a variety of natural language techniques that are identified in the
study methodology. The purpose of these techniques is to ensure that the tokens
are not a part of the common language or jargon of the disciplines. This is
accomplished by comparing the tokens with literature that is not implicitly
referencing or oriented to the notion of leadership in these fields.

Text Analysis
A number of tools are necessary to analyze the concepts represented by textual
data. There are many concepts such as stop-lists, lemmatization, collocation and
n-grams that play an important role to help ensure the validity and reliability of
outcomes. As a result, a short discussion of a number of the more important
concepts and theories that play an important role in this research follows.

Zipf’s Law
One of the more intriguing concepts that manages to exceed any individual
discipline is Zipf’s Law. Zipf’s Law (Aitchison, Corradi, & Latham, 2016) and is
often applied to language, economics, Internet traffic, information science, urban
planning and growth, medicine and a number of other social and natural disciplines
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(Saichev, Malevergne, & Sornette, 2010), It is the foundation for determining the
size of the initial literature sample. According to Manning & Schütze (1999) one
of the basic problems with analysis of word frequencies is based in Zipf’s Law.
Zipf’s Law addresses the probability of a term appearing in text juxtaposed with
the frequency it might appear overall in the English language. Equation 1:Zipf's
Law depicts the foundation for the mathematics associated with the law (Brier &
Hopp, 2011). In this equation, r represents ranking, f(r) represents frequency and
assumes that ∝ ≈ 1 (Piantadosi, 2014).

Equation 1:Zipf's Law

Simply stated, in a list of words that is placed in order of appearance in a corpus a
word that appears in the 50th position, should be present three times more
frequently than the 150th word. Error! Reference source not found. presents a h
ypothetical example by graphically assigning a token with a frequency of 1000000
a ranking of ‘1’ while a token with a frequency of 1 only merits a ‘1000000’ rank.
With a finite list of words, this asserts that mathematically it is difficult for a large
number of extremely common terms to exist while the list of extremely uncommon
words would be quite vast (C. D. Manning & Schütze, 1999). As a result, the size
of the data used to form the corpus used for this project should be sufficiently sized
to ensure that the variability and mathematical probability of a range of statistically
valid and reliable terms is possible.
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Figure 4: Zipf's Law Example

The size and number of tokens which were analyzed from each of 8 samples of
data were slightly different and as a result a simple solution was to represent them
as ratios. The number of tokens were prioritized over the number of articles to
acknowledge the role of Zipf’s Law (Powers, 1998) in describing frequency of
terms in language as well as being unable to ascertain the data sample size if the
collection was managed by documents with a diversity of lengths. The tokens
identified in this research are assumed to follow Zipf’s Law.

Collocation and n-Grams
In addition to Zipf’s Law, the concepts of collocation and Ngrams are important
considerations when developing a language model or process. While the context
that a term appears in is arguably important, collocation and n-grams are not a
consideration for this project because while they depict ways in which words are
commonly grouped or used together to form concepts, they also create the
opportunity for bias by increasing the information carried by a term and providing

Information Leadership

64

contextual judgments about the use of the term. Manning & Schütze (1999)
recognize that terms used together in this manner might actually deserve a place in
a dictionary but say little about the qualitative nature of terms used together in
such a way. The use of the term ‘leader’ can have countless meanings in various
contexts. Word combinations such as ‘autocratic leader’ or ‘democratic leader’ in
the context of the prior literature review could introduce considerable biases in
outcomes. While future research may prove useful in looking at phrases in this
way, this project is constrained to single terms that carry only the biases and
connotations defined by the term itself and not be influenced by adjacent terms that
could be used to modify the meaning.

The heritage of Natural Language Processing (NLP) established roots in artificial
intelligence (AI) and linguistics and was often viewed as distinct from IR. Today,
NLP is a multi-disciplinary undertaking that draws on a number of fields including
IR (Nadkarni, Ohno-Machado, & Chapman, 2011). As a result, to accurately
complete the foundations for this research project, a look at NLP, and especially
Latent Semantic Analysis (LSA) and the related indexing and mapping literature is
essential.

Latent Semantic Analysis/Indexing/Mapping
LSA and Latent Semantic Indexing (LSI) are often viewed synonymously (ValleLisboa & Mizraji, 2007) or in the case of LSA it has been described as an earlier
iteration of Latent Semantic Mapping (LSM) (Bellegarda, 2007). LSI refers to a
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method with a variety of purposes including information retrieval, information
filtering, and cross-language retrieval. For simplicity and the purposes of this
discussion LSM, LSA and LSI will all be addressed as LSx. Admittedly there are
significant differences between what functions each serve and the processes
themselves. These are immaterial for the purpose of this research for reasons
explained shortly. Overall, LSx functions autonomously by using mathematical
and statistical tools exhibiting behaviors that differentiate the model from typical
natural language processing, machine learning or artificial intelligence tools
(Landauer, Foltz, & Laham, 1998). LSx accomplishes this by incorporating vast
quantities of text and ignoring anything that is constructed such as controlled
vocabularies, keywords, dictionaries, thesauri, or semantic networks (Dumais,
2004). LSx retrieves approximate conceptual values that are used to accumulate
knowledge from text. In many of the instances where LSx is used, such as
information discovery, automated document classification, text summarization,
relationship discovery, online technical support, automatic keyword annotation of
images and spam filtering, the outcomes are based on abstract or conceptually
large constructs where outcomes are often sifted through to ensure accuracy
(Bellegarda, 2007).

One area where LSx exhibits its strengths is reducing complexity in information
retrieval by minimizing the potential impact of polysemy and synonymy(Landauer
et al., 1998). Polysemy are words that can have multiple meanings. Synonymy
refers to multiple words with the same conceptual meaning. Either of these can
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cloud the information retrieval process and LSx relies on its ability to discern from
conceptual or environmental queues to determine meaning. Lexical matches
between tokens in queries and documents account for the majority of retrieval
methods and these approaches are commonly plagued by both polysemy and
synonymy problems (Dumais, 2004). Specifically, LSx is used to extract and
represent the value of a word based on its context and that an aggregate of many
instances provides sufficient data for terms and concepts to be linked in
information retrieval activities. LSx ignores word order and, in effect, averages
the conceptual value of a string of words in relation to differences in word choice
and meaning (Landauer et al., 1998).

The LSx process is characterized by four characteristic steps; the creation of a
term-document matrix, the transformation of the term-document matrix, dimension
reduction, and term retrieval from a reduced conceptual space (Dumais, 2004).
Creating a term-document matrix involves arranging text (t) and documents (d) in
a t x d matrix. The cells in this format represent the frequency of terms within a
particular document, but are not the product of any lemmatization or stemming
techniques (Dumais, 2004).
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Figure 5:Document Phrases Example
:

For example, suppose the preceding six statements found in Figure 5:Document
Phrases Example are selected from separate documents in a collection and
included in the txd matrix found in Table 1: LSx Term x Document Matrix. This
matrix is also commonly represented as Figure 8 illustrates. The column entitled
“Term” provides a listing of types (as opposed to tokens which reflect individual
appearances). While the “Document” heading refers to the document, or in this
case phrase, that the type was located in. Effectively, this signifies where the type
was found and the number of times it was located.
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Table 1: LSx Term x Document Matrix

Table 1: LSx Term x Document Matrix provides a view of the data in a traditional
spreadsheet and contextual format, while Figure 8 is more illustrative of the
manner in which the data is utilized. Both are important views of the process
depending on whether the approach being taken is strictly data-driven or
theoretical manner.

Figure 6: LSx Matrix Representation
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Figure 6: LSx Matrix Representation demonstrates similar data as Table 1: LSx
Term x Document Matrix however in addition visually denotes what is commonly
referred to as a ‘Bag of Words’ or an aggregation of tokens that ignore order,
syntax, grammar, phonology, morphology, orthography or human condition or
abstract conceptualization (Landauer & Dumais, 1997). “Bag of Words” are
essentially abstractions of the frequency that is encountered in a particular sample.

Term Frequency-Inverse Document Frequency
A successful transformation into the matrix helps to provide the best possible
performance for analysis. Large data sets can require enormous computational
overhead and as a result sub-linear transformation. Term frequencies can be more
easily derived in this way because it selectively eliminates unnecessary data.
Inverse document frequencies solve a critical problem in text-based analysis.
When automatically computing solutions, all terms are considered of a neutral
value, or they have equal worth compared to one another. This issue is solved by
analyzing the document frequency (df) in a collection and comparing it to the
number of documents that contain a specific term. The outcomes present terms that
are rare with a high value, while terms that are commonplace are represented by a
low value (C. D. Manning et al., 2008). By combining term and document
frequency, a weighting process is developed that will provide composite values for
a specific term within a specific document. The outcome of weighting is
represented in Equation 2: Term Frequency-Inverse Document Frequency.
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tf-idft,d=tft,d•idft
Equation 2: Term Frequency-Inverse Document Frequency

This equation assigns specific value to a term (t) in a document (d) that is highest
when t is found consistently in a small number of documents. It is found to have a
lower value when it has fewer occurrences in a specific document or occurs
frequently across documents. The lowest value is found when the term is found
consistently across all the documents being analyzed (C. D. Manning et al., 2008).

A next step in the process involves dimension-reduction. This process is referred
to as singular value decomposition (SVD). The largest values in the t x d matrix
are retained and everything else is replaced with a ‘0’. A k-dimension is the result
of this process, where k represents a vector in the SVD space. This process has is
analogous with factor analysis, principal components analysis and a linear neural
network (Dumais, 2004). It provides, among other outcomes, an illustrative
reference for analysis which are very complex.

The last step in LSx involves retrieving computed similarities from the SVD space.
The small values that were omitted from this stage represent small and often
abstract similarities or differences between words. By dropping tokens that have
minimal value, greater attention can be paid to those that have higher values
(Landauer, 2002). This is similar to a much-less sophisticated or mathematical
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use of stop-words to concentrate the tools on analysis of the most potentially
significant objects. By assigning cosine similarity values to pairs of terms, it is
evident that some terms have a stronger relationship, or similarity, than others.
Using large text corpuses allows for LSx to be most successful at retrieving
concepts. For example, LSA tested a 12.6 million-word sample from American
school children against the Educational Testing Service Test of English as a
Foreign Language (TOEFL). The outcome mimicked the average of students from
non-English speaking countries who took the exam prior to entrance to college
(Landauer, 2002). In conclusion, Landauer asserted that while LSA could be
successful in analysis, it had a number of shortcomings that include its inability to
accurately respond to passages that rely on word order, it develops conceptual
meanings from words and passages using statistical analysis and does not rely on
human interaction or experience and it lacks perceptual understanding (Landauer,
2002; Landauer & Dumais, 1997; Landauer et al., 1998). While LSx may prove
useful in information retrieval and conceptual document analysis, it lacks
qualitative confirmation that can be provided by including humans in the retrieval
process (Dumais, 2004). On the other hand, in practical use, individuals do have
the opportunity to cull or review results prior to acceptance of their acceptance.

Information Retrieval
A final area of literature that has critical implications for this project is Information
Retrieval (IR). The success of Information Retrieval (IR) is based on a myriad of
methods, tools, and properties but can be condensed to 1) the degree that the query
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satisfies a user need for information, 2) the user ability to understand or interpret
the response, 3) how reliable the responses are, and 4) the ability to accurate
navigate the results (Buckley & Voorhees, 2004). Among the common concepts
that are consistently found in IR literatures are recall and precision. These two
concepts have been defined, measured and associated with IR for quite some time
and continue to play a role in the literature (Kerchner, 2006). Recall is the
documentation of the number of items that are retrieved, while precision portrays
the accuracy of the retrieval process. An accurate demonstration of recall is often
hampered by inability to know what has not been returned, or simply the missing
or overlooked terms. This is represented by Equation 3 and Equation 4. While in
specific cases these terms may seem to be overly simplified, the finite number of
objects considered in this query is not common. Typically, accounting for missing
results is very difficult, or impossible to ascertain (Fricke, 2012). It is looking for
something specific whose existence is completely unknown and unproven. This is
the sort of enigmatic scenario dating back to Emmanuel Kant and David Hume that
researchers continue to encounter in a multitude of disciplines. Error rate and
threshold are two other important concepts in this process that can be used in
response to the unknown. Error rate represents the number of erroneous items that
are retrieved and threshold proposes an acceptable error rate for a particular search.
A successful retrieval rate of 99.99% can either be amazingly accurate or horribly
inaccurate depending on the threshold that is established, much like an Alpha,
might vary from .0.01 to 0.1 (Lavrakas & Publications, 2008) . A result that has
life-safety implications may require a higher threshold than a less-critical
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application. Hypothesis testing acknowledges two types of errors t(Trochim,
2006) that are important to identify and which can be abstractly compared to
concepts in IR. Similarly, in IR there are two significant errors. The first is
defined by how many additional, but inaccurate, objects are retrieved. The second
is described by how many accurate objects are overlooked by the retrieval process.
In hypothesis testing, Type I errors occur when accurate results are overlooked.
Type II errors accept inaccurate results as accurate. Establishing the
appropriateness of a retrieved object is determined by its relevance. Relevance is
typically determined in a binary or dichotomous manner. A result is either
relevant or irrelevant, functionally either a ‘0’ or a ‘1’. Unfortunately, some level
of qualitative or subjective judgment is included and can make it less of an
objective process (C. Manning, Prabhakar, & Hinrich, 2008)

Three basics, nonetheless critical concepts for IR are recall, precision and
relevance (Bellegarda, 2007; Buckley & Voorhees, 2004; Nabi & Shafi, 2017;
Özsu & Liu, 2009). Recall, illustrated in Equation 3, measures a systems ability to
retrieve relevant information. Precision, shown in Equation 3:Recall, demonstrates
the ability not to retrieve or rank irrelevant materials (Carterette, 2009).

𝑛=

𝑟
𝑅

Equation 3:Recall

𝑛=

𝑟
𝑛

Equation 4:Precision
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It is recognized that there is always a systematic trade-off between recall and
precision. If the system is designed to increase the number of items recalled, it
will also increase the number of items that are recalled erroneously. In contrast, a
system that is designed to more precisely recall items will miss some items.
Equation 3:Recall demonstrates recall, while Equation 4:Precision illustrates
precision. In each case n indicates a particular ranking, while r references the
number of retrieved at that rank and R is the overall number of relevant items.
Approaching IR from a precision-oriented approach assumes that R is an unknown
which means that the number of items that might have been recalled is unknown
and items may be overlooked. Alternatively, as r is increased, the number of items
recalled will be increased resulting in an increase in erroneous selections
(Craswell, 2009). Relevance is a more complicated topic by can be reduced to the
positive effects of that information yields and the cognitive effort required for a bit
of information to be processed. In both cases, relevance is a property of a stimuli
or response that is produced by an individual (Padilla Cruz & Ebooks Corporation,
2016). This response could be identified as many things including “success” or
“failure” of finding an expected response.

It might be interesting to note that these terms could also be juxtaposed with basic
research terminology such as validity and reliability. Reliability is achieved when a
process is accomplished multiple times with the same results. Validity is achieved
when a result accurately portrays what it is designed to measure (Fricke, 2012). A
result could be considered valid if it is retrieved correctly, and reliable when it is
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recalled reliably and consistently. While these definitions are not strictly relevant
to this study, there are similarities that are discussed later in detail.
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Chapter 3: Methods

This chapter introduces the methodology for developing and implementing the model as
well as identifying the sample populations. TEXTDAT, in the form of text scrubbed from
literature, position postings and the responses collected from individuals responding to
interviews and surveys will serve as samples for this project. The individual’s queries will
be position incumbents at AAU and ARL institutions who are serving Information
Executive roles. The illustration provided by Illustration 4: Samples & Human Interaction
exhibits the manner in which the samples, sampling methodology, inductive and deductive
approaches, and qualitative and quantitative methodologies produce a construct of human
interaction that addresses a number of LSx’s shortcomings as described in the previous
chapter. The approach involves incorporating what may be seen as complimentary or in
some cases conflicting methodologies with human responses and interactions. This is a
key feature of this process that makes it different than many of the autonomous or
mathematical NLP and IR processes that are used in contemporary research.

Illustration 3:Samples & Human Interaction
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ASSUMPTIONS & LIMITATIONS
As with any project, there are certain assumptions and limitations that must be
acknowledged and discussed clearly enough to ensure that sufficient definitions
and constructs exist for success. The limitations of the study fall into 2 major
groups or categories—samples and contextualizing the opportunities for bias.

Literature Samples
An important limitation in this project is the sampling process. The literature used
in this research is limited by selection of the sources as well as the search terms
used to retrieve appropriate text. The sources were not consistent across roles (e.g.
CIO, Library Dean) but they were consistent to the individual roles. This was a
result of identifying sources that would provide appropriate data for each role. The
“EDUCAUSE Library” was used to identify literature for CIO’s while the
“Association of Research Libraries” publications database was used to identify
leadership literature for Library Deans. Since each search tool was unique, varied
search terms were necessary to identify appropriate literature samples.

Position Announcements
Boxwood Career Solutions (“Career Center Solutions,” 2017) provided position
announcements used in this project. Boxwood is the vendor for EDUCAUSE’s
online ‘Career Center’ found at https://www.educause.edu/careers/educausecareer-center. The limitations presented by using this source include a limited
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timeframe, and a single source of data. The limited timeframe is a result of
EDUCAUSE starting to use Boxwood in November 2012 and as a result there is
no data preceding that date. The position posting data extends through December
2015. In contrast, the literature used in the study begins in 2006 and introduces a
slight but not disruptive chronology.

Aggregation of Literature and Position Postings
One potential limitation of this study is the development of TEXTDAT which is
created at an early stage as the aggregation of two types of text data—position
postings and leadership literature. While this minimizes the ability to examine
tokens with a specific level of granularity, it creates a dataset which isn’t mired by
extraneous environmental variables and develops data that are used to hire
executives as a single vector, or variable that presents a logical connection.

Minimizing Bias
Individual terms, rather than phrases or clusters, were used to avoid unintentional
bias or complications defining terms, or tokens. For example, the term leadership
could be clustered to form the phrase ‘creative leadership’, ‘innovative leadership’,
‘strong leadership’, or ‘positive leadership’. Any of these two-word clusters could
be interpreted in a myriad of ways or biased by the adjectives, adverbs, or verbs
surrounding them. While techniques could be used to alleviate this potential bias,
the decision to simply identify tokens from the mass documents and consider
phrases and clusters in future research. Unfortunately, through the process of
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minimizing bias, homonymous tokens were difficult to define in context. For
example, the token ‘development’, which after lemmatization included tokens such
as ‘develop’, ‘develops’, ‘developed’, ‘developments’ depending on the lemma list
being used. Chapter 6 discusses the problem more fully discussed as well as
presents solutions for future research. In any case a number of Lemma lists are
commonly available (Anthony, 2016) but are typically constructed using similar
methodologies and don’t allow for discrimination in token use the way that
nGrams or other approaches might. Nonetheless, the approach taken in this
investigation, when used in combination with other tools, can be useful to solving
the research questions. By aggregating tokens and making efforts to minimize the
bias produced by adjacent tokens simplified data was produced that could be more
easily used in later stages and produce clear and concise responses that would
answer allow the research question to be responded to effectively.

Success
One last limitation of this study is that it will not attempt to define or attribute
success or successful criteria to individuals or organizations. The term is far too
complex, idiosyncratic, contextual and subjective to analyze and not the focus of
this investigation. For the purposes of this study, any reference or inference to
success should be operationalized as an abstraction of a strategic and proprietary
institutional outcome.
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TERMS
Like most complex and multi-disciplinary project, there is a wide variety of
language and terminology which is associated with the diversity of literature,
contexts and environments that benefits from clear definitions and descriptions to
ensure clear understanding and articulation of the topic. What follows is a brief
collection of definitions that should enable a clearer understanding of the study and
the role that it plays. To begin, there are three organizations that help to define to
define and that have provided samples for this study. The Association of
American Universities (AAU) is an organization of the 62 top research universities
in North America.

“Membership in AAU is by invitation and is based on the high quality of
programs of academic research and scholarship and undergraduate,
graduate and professional education in a number of fields, as well as
general recognition that a university is outstanding by reason of the
excellence of its research and education programs” (“About AAU Landing
Page,” 2016).

The Association of Research Libraries (ARL) is an organization of 124 research
libraries in the United States and Canada. “The Association’s importance and
distinction are born from the ARL membership and the nature of the institutions
represents. ARL member libraries make up a large portion of the academic and
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research library marketplace, spending more than $1.4 billion every year on library
materials.(“About | Association of Research Libraries® | ARL®,” 2016).

The position postings analyzed in this study, as well as a large portion of the
textual data, is a product of the EDUCAUSE organization. EDUCAUSE is the
result of a merging two associations, CAUSE and Educom, in 1998. It represents
over 1,800 international colleges and universities. “The mission of EDUCAUSE is
to advance higher education through the use of information technology” (“Roots of
EDUCAUSE | EDUCAUSE.edu,” 2016). This organization was chosen to be
complementary to ARL and AAU as a result of its stature within hiring education
technology and information management. Finally, the samples themselves
represent a somewhat biased of higher education. The samples were curated from
juggernauts in the higher education and higher education information &
information technology arenas, but as a result of their memberships in ARL and
AAU only represent a portion of over 4,600 colleges and universities in North
America (“Council of Ministers of Education, Canada,” n.d.; “Number of higher
education institutions in the U.S. from 1980-2015 | Statistic,” 2018). Small, private
liberal arts colleges, for example, are not necessarily reflected in this study, nor are
institutions that have outsourced part, or all, of their technology infrastructure.

Roles
The roles being examined in this research are complex and don’t always refer to
the same title, but ultimately, the Chief Information Officer (CIO), being described
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in this study, is the highest-ranking executive in an institution with the specific
responsibility of the oversight of information technology. The titles that were
included in this investigation can be found in Table 3: Chief Information Officer or
Equivalent Titles. These titles, as well as those that are used for library deans, in
Table 2: Library Dean or Equivalent Titles were taken directly from the position
postings provided by EDUCAUSE and any additions discovered during the course
of collecting data. They are not necessarily comprehensive, but representative of
the types of titles being used. Similarly, to the CIO, the role identified as ‘Library
Dean’ is the most senior-ranked scholar in a university library who is responsible
for the oversight of library management, acquisition and organization. Titles that
are synonymous with this role that were found during this investigation include
that found in Table 2: Library Dean or Equivalent Titles.

Table 2:Library Dean or Equivalent Titles
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The aggregate of CIO and Library Dean is identified throughout this study as an
Information Executives. Information Executives include the roles of library dean,
library director, university librarian, chief information officer, chief technology
officer, etc. Examples of these titles are a combination of those found in Table
3:Chief Information Officer or Equivalent Titles or Equivalent Titles and Table
2:Library Dean or Equivalent Titles.
One of the unique qualities of higher education that may have an implicit impact
on the qualities or competencies required by Information Executives is tenure and
faculty status. This study assumes that many information executives hold faculty,
or equivalent, status at their respective institutions and as a result will not
investigate, describe or advocate for tenure, although it is noted as a variable
within the study. This question of tenure is a singular and notable difference
between the library and technology organizations in higher education. Many
organizations appoint librarians to faculty status with titles such as
assistant/associate or librarian or as assistant/associate professor or professor of
library sciences. While these titles suggest tenure or faculty privilege, this isn’t
always the case. In recent studies, while a majority of librarians were nominally
faculty, less than half were given the protections of being tenured or tenureeligible. In some organizations the CIO has been chosen from amongst the faculty
or may be hired into an organization after a career as a faculty member with tenure
having been granted from a prior institution. Again, the faculty status of a CIO
will be noted as a variable within this study but it is not a primary consideration at
this point. The primary purpose in considering tenure lies in the accompanying
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differences in culture, priority, education, and values that can create a pronounced
dissimilarity within organizations and represents a basic but unresolved
assumption of this study. In fact, some literature suggests that the role, tasks and
responsibilities of higher education CIO’s are becoming more closely aligned with
the strategic business goals of institutions. As technology leaders, many CIO’s find
their operational role diminishing as their strategic role increases (Andriola et al.,
2015).

Table 3:Chief Information Officer or Equivalent Titles

In addition to the potential impacts of tenure, it is important to clarify the concepts
of “management” and “leadership” with regards to this project. These terms are
often considered as exclusive and not interchangeable. A variety of literature and
research has examined the concept that an individual can have excellent
management skills while lacking leadership competencies. Ackoff & Pourdehnad
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(2009)define leaders as having two basic roles that rely on their ability to use
vision to attain an end-state while managers are effective tacticians. The inverse
has also been well documented. Since there are volumes of information discussing
this topic in great detail, and for the purposes of this investigation, it will be
assumed that they are uniquely different competencies or qualities and, at least in
the initial constructions, the differences in these terms will not be a focal point of
the study.

Psychology
While the concepts of ‘innate or learned’ and ‘nature or nurture’ are discussed at
length in is study, it is not the intent of this study to arbitrate an appropriate stance,
but instead to familiarize readers with broad theories and terminology surrounding
the topic. This study will not assert a psychological or cognitive approach to
innate or learned competencies. How leadership competencies are acquired
represents a discipline unto itself and is not appropriate within the confines of this
study. While there is sufficient literature to support either innate or learned
approaches, this study will assume that the only measurable variable is whether a
term or competency occurs and to what degree, in the literature.

Natural Language Processing
Processing text effectively, reliably and with validity requires an understanding of
some basic linguistic tools such as stemming, stop lists and lemmatization, as well
as theories such as Zipf’s Law. Lemmatization presents a solution to the
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complexity of types and tokens by ensuring that words are clearly defined by their
lemma, or a grouping by similarity. A similar process known as stemming can
achieve similar results but does not account for homographs, or words with
multiple meanings, or other idiosyncrasies of language (Schreibman, Siemens, &
Unsworth, 2004). As a result, lemmatization, while more complex, is often a more
accurate and morphologically appropriate method (C. D. Manning et al., 2008)..

While Zipf’s Law helps to dictate the size of the corpuses used, it is greatly
impacted by the number of function words (C. D. Manning & Schütze, 1999) and
as a result needs to be addressed through either lemmatization or stemming.
Lemmatization is used to identify the base or foundational form a word through the
use of vocabulary and a morphological analysis. This removes inflectional
endings and identifies the root or base of the word or lemma (C. D. Manning et al.,
2008). Lemmatization contrasts to common stemming techniques by addressing
the morphology of the word rather than simply determining its stem. In essence,
stemming returns a word to its basic form, regardless of the implications, while
lemmatization returns the term to the root or ‘lemma’ such that the terms run and
ran would have common lineage. Using Table 4:Lemmatization ExamplesError!
Reference source not found. for reference, demonstrates the grouping of tokens
such as document, documents, documented and documenting into a single lemma
designated as ‘document’.
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documentarist
documentarymaker
documentation
documentholder
document
documentary

à
à
à
à
à
à
à
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documentary
documentarist
documentarymakers
documentation
documentholder
document
documentary

documentaries
documentarists
documentarymaker
documentations
documentholders
documents
documented
documentaries

documenting

Table 4:Lemmatization Examples

As cited by Manning and Schütze (1999), research in information retrieval has
demonstrated that stemming does not increase efficient retrieval for three reasons.
First, the likelihood of retrieving terms that have no relation to the search increases
significantly and clouding the process. Secondly, using morphology as provided in
lemmatization can divide one term into multiple tokens and attributed to chunks
that aid in retrieval performance. While this says little about the qualitative
outcomes, it does provide additional support for lemmatization of large corpuses.
The last reason, seemingly unimportant in this particular project, has potential
implications for the ability to replicate this research in other languages and dialects
where the role of morphology is much more extensive (C. D. Manning et al.,
2008).

For simplicity in reading and discussion, unless otherwise noted, TEXDAT refers
to the terms, in a most raw and unorganized fashion that are found in both position
postings and leadership literature. The terms have been stripped of formatting,
placement and even the document in which they appear. In the initial stage of this
investigation, the two sources are compared and combined to form a single source
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of data. After that point, there is little to differentiate the two sources and as a
result they will be referred to in aggregate as TEXDAT.

Roadmap
A roadmap of the project is reflected in Illustrations 5-8. Illustration 5:Data
Transformation, Distillation, Organization Stage transforms the data from PDF or
HTML into usable data that conforms to ASCII standards (“HTML ASCII
Reference,” 2018.) . The text is then further distilled into notable data as
portrayed in Step 2. Step 3 develops a set of ratios that adjust for the lack of
predictability of the data sizes and Step 4 compares the language used in one type
of literature to a more generic sampling that ensures that the language identified
isn’t simply common to the discipline overall. Step 5 adjusts the frequency of the
data using a common information retrieval practice called term frequency-inverse
document frequency (TFIDF) which statistically weights and then reports on the
relative frequency of a term in relation to a larger collection of text (“Tf-idf :: A
Single-Page Tutorial - Information Retrieval and Text Mining,” n.d.). Finally,
Step 6 provides initial results of the text analysis process that will be used as a
starting point for the qualitative and quantitative stages of the project.
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Illustration 4:Data Transformation, Distillation, Organization Stage

The Qualitative Stage as explained in Illustration 6: Qualitative Stage, took the
tokens from the initial part of the project and used the terms in either an interview
or a survey that culminated in open-ended questions. Both the interview and the
survey were administered using the same steps, processes and language to ensure
reliability and validity of the answers. Some subjects preferred to simply fill in the
survey at a time of their choosing rather than schedule an interview. The results
were filtered in Step 3 of Illustration 6, using a process described in Chapter 3:
Methods: RESEARCH DESIGN. The resulting tokens were then selected for the
final stage of the project involving the aggregate populations of AAU and ARL
Library Deans and Chief Information Officers.
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Illustration 5:Qualitative Stage

The investigator used the data outcomes from the Transformation, Distillation and
Organization Stage, and the Qualitative Stage Illustration 6: Qualitative Stage to
develop a quantitative survey that was distributed using an online form to study
participants. Illustration 7: Final Quantitative and Analysis Stage illustrates the
three basic steps associated with this process that is described in fuller detail in
later chapters.

Illustration 6:Final Quantitative and Analysis Stage
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RESEARCH DESIGN
The first stage of this project developed a list of terms representing high frequency
of occurrence in each of the text samples. Once these terms were lemmatized and
identified, they were compared to one another systematically, see Figure 10 to
ensure that terms used in leadership literature are not commonly used in the
language of the discipline. If the terms mimicked language across the samples, it
might suggest that they did not pose any more significance in the leadership
literature than in any other sample. This process was completed with each of the
sample types before any final list of terms were generated. The specifics of the
samples are discussed at length in the following discussion.

As described earlier, this research can be identified in three distinct steps which are
depicted in Illustration 8: Overall Project Stages with many additional sub-stages
that provide calculations, groupings, and present tokens to participants in a variety
of methods. The first stage involved the collection, transformation., distillation and
organization of tokens that were collected from two primary sources; professional
literature and position postings. The second ‘Qualitative’ step presented terms
resulting from the first stage to a sample of Information Executives in a manner
that both lead them through the process, but allowed sufficient open-endedness to
prompt participants to provide candid and critical commentary on the tokens. The
final ‘Survey’ stage utilized a refined list of tokens that had been arranged from
terms resulting from the first stage and then migrated through the second stage
which was an online quantitative survey. The survey used Qualtrics (“The
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Leading Research & Experience Software,” 2017) to ask a small number of
Information Executives from ARL and AAU institutions to respond to the terms
that had been generated from the previous stage. Each stage of this research was
designed to incrementally and iteratively provide a more granular and substantive
foundation for the subsequent stage. This also provided multiple vectors to allow
for “fact-checking” and “error correction” and to ensure the validity and reliability
of the outcomes. Tokens that received little or no attention in previous steps were
removed from the lists leaving only those terms that provided opportunity for
further exploration to be considered.

Illustration 7:Overall Project Stages

Population and Samples
The importance of selecting AAU and ARL institutions, while limiting in some
ways, also ensures the quality of the institutions selected. AAU and ARL
institutions represent a self-selected tier of higher education, research and library
institutions in North America. Through their selection, 1) issues of institutional
similarity or differences can be overlooked because of their exclusivity and vetting
process, 2) an assumption of similar levels of staffing and resources can be made,
and 3) the institutional priorities and goals can be assumed to be in line with one
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another. In essence these institutions have elected and been vetted to exhibit more
similarities than differences in many of the aspects that this study investigates.
Illustration 9: Samples portrays a simplified concept of the origins of the sample
data as well as its aggregation as an overall sample, while the illustration depicted
in Illustration 10: Token Sample Sources provides a more granular view of the
associations between and amongst the samples involved in this investigation.

Illustration 8:Samples

There are eight unique text samples used in this project. These include 1) random
Chief Information Officer Literature, 2) Chief Information Officer Leadership
Literature, 3) EDUCAUSE Chief Information Officer position postings, 4) general
EDUCAUSE technology position postings, 5) random library literature, 6) library
leadership literature, 7) general EDUCAUSE library position postings, and 8)
EDUCAUSE library leadership position postings. Figure 15 illustrates the
processes and relationships between the samples.
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Illustration 9:Token Sample Sources

EDUCAUSE position postings were used to develop a sample for comparison to
the results of the analysis of literature. The availability of EDUCAUSE “Career
Center” data was constrained to three years because the organization changed
vendors and did not retain information prior to that time. Job postings provided by
the EDUCAUSE “Career Center” (“EDUCAUSE Career Center,” 2017) were
analyzed and characterized by job classification.

Once the samples depicted in Table 5:Samples as Function Variables were
identified and collected, they often required conversion from their native PDF or
HTML formats into plain text so that further analysis could be conducted. The
UA’s High-Performance Computing (HPC) system (“University of Arizona
Research Computing,” 2017) provided an initial resource to pilot the effective and
efficient conversion of the large number of PDF objects involved. HTML
documents were stripped of their HTML using the built-in functionality of the
TEXTUTIL found in OSX and Linux systems. Figure 7:Textutil Command
exhibits appropriate use of the command and Figure 8:Document Conversion-
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HTML to Text to Text shows the conversion process from a HTML document, as
viewed through a web browser such as Chrome, Edge, Explorer, Firefox, or Safari
to a text document.

textutil –convert txt filename
Figure 7:Textutil Command

Figure 8:Document Conversion-HTML to Text

AntFileConverter (Anthony, 2016) was also used to convert scores of PDF files
that required individual attention and management and were not converted in the
initial conversion process.

Interviews
During the qualitative stage, Information Executives were chosen non-randomly
using convenience sampling. These individuals were confidentially interviewed or
asked to respond to a uniform set of questions and tokens that were derived from
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the initial TEXDAT sample under the auspices of the research question. For
simplicity some of the participants chose to answer this stage online rather than
over the telephone, but in all cases, the questions and opportunities for
commentary were identical. This sample was drawn from the population of AAU
and ARL institutions. It’s important to note the makeup of the sample. It included
all members of the 62 AAU institutions (“Association of American Universities,”
2015). It also included institutions that were members of the Association of
Research Libraries (“List of ARL Members Association of Research Libraries
ARL,” 2014). The research and academic nature of both ARL and AAU means
that some institutions were members of both organizations. Table 8:ARL
Organizations Excluded from Study represents institutions that were not included
in the study because they were not degree-granting institutions.

The first sample included articles found in journals and publications devoted to
Information Executive roles, and that used keywords relating to leadership (see
Appendices) over the years 2010-2016. The sample was retrieved from the
University of Arizona (UA) Libraries Summon system. It should also be noted
that the UA is a member of ARL as well as AAU.

Consistent keywords and subject headings were used to develop an unbiased, valid
and reliable inventory of leadership literature in both professions with only minor
modifications resulting from unique attributes of each role. One important
difference in the queries seeking data for “CIO” The term CIO is much more
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ambiguous than “Library Dean” because it can include roles in private industry,
non-profit, military and governmental organizations. On the other hand, MerriamWebster defines ‘dean’ in relation to a role in a religion, college or university
(“Definition of DEAN,” 2017). The role of CIO does not infer any particular
work environment such as public, private, education, or non-profit in the manner
that ‘dean’ is asserted. Gartner, a premier technology-consulting firm, defines CIO
without mention to an organization type, and in fact, only discusses supporting the
goals of business. “The Chief Information Officer (CIO) oversees the people,
processes and technologies within a company’s IT organization to ensure they
deliver outcomes that support the goals of the business” (“CIO - Chief Information
Officer - Gartner IT Glossary,” 2017). From the tokens remaining, the top 100
tokens from each sample were selected according to their individual ranking.
Literature samples were developed using the search terms found in APPENDIX G:
EXAMPLE OF SEARCH QUERIES. The items were randomized using the
RAND function of Microsoft Excel and the top one hundred items were converted
from either PDF or HTML to text format for analysis. Two examples of the
literature were not able to be converted and as a result were not included in the
study.

INSTRUMENTATION & TOOLS
AntConc 2.4.3 (Anthony, 2016)was used to batch process files to 1) determine the
frequency of words, 2) lemmatize tokens to ensure that words with similar roots,
meanings, etc., were consolidated into a single representative token, 3) utilize a
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stop-word list to remove common terms that could have otherwise skewed the
results or at least provided nonsensical selections.

Ratios were developed to compare word lists by selecting the top 100 tokens from
each sample after being initially analyzed by AntConc. Matching tokens were
selected until 10 tokens were selected from paired samples. Ratios were developed
that allowed literature and position posting samples to be compared in a manner
that was similar to the previous samples despite the differences in the size of the
samples that were required to achieve a consolidated list. The initial ratio was
reached by simply dividing the total number of words or types, by the number of
tokens. By using the number of unique tokens and not word types, comparisons
became more meaningful because they were representative of separate
instantiations.

Table 5:Samples as Function Variables
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Additionally, the outcomes that determined if the tokens were unique to a
particular sample of literature were identified using these formulas may prove
useful, again, in understanding the relationship of these outcomes. cx provides an
indication of how frequently the token is used and whether the token ‘stands out’
and is unique to a particular sample of literature. For example, if there are 100
tokens in a sample after all the preliminary data management (e.g. lemmatization)
and these tokens appear to be dramatically unique between groups, then it can be
assumed that the terms are used only in a particular type of literature or posting.

Table 6:Initial Token Listing
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One hundred terms that scored the highest were selected from each sample (e.g.
Technology literature, technology position postings, CIO literature, CIO position
postings, library literature, library position postings, library dean literature and
library dean position postings). Each data set provided the number of word types
and word tokens as well as ordinal ranking, frequency, percentage, a ratio of
token/10,000, and the term. The ratio of token/10,000 (see Equation 5: Analysis:
Term Frequency Ratio in Chapter 4: Results) was used as a method of comparison
between lists since it was very difficult to ensure that even if the same number of
tokens were identified, the number of word types could vary substantially. While
at one level more attention was being given to word types, nominally the token
was the unit of measurement regardless of how many other tokens it aggregated.
In other words, the token ‘learn’ could reflect the word type that included ‘learn’
as well as ‘learning’ but for the purposes of the study only the token ‘learn’ was
used. Over 1,427,605 tokens were identified with 66,474-word types to form the
initial population and samples.

The resulting interpretation would be that the token ‘Library’ occurs most
frequently in Library Leadership Literature and least frequently in General Library
Literature. This means that the token is more specific to Library Dean Literature
and would not be commonly found otherwise. To analyze the results, it is
important to note that a negative number suggests a strong tendency while a
positive number suggests the opposite. This culminated in identifying tokens that
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were unique to Information Executives rather than overall literature. A similar
process was used to distinguish tokens in position postings.

The next step examined the difference between how terminology is used in
literature and job postings. Again, the value Cx, or the values of Ax (CIO-related
data) and Bx (e.g. Library-related data) was used to determine if any correlation
existed between the literature and job announcements. The same example of the
output of this process discussed earlier in Table 5: Initial Token Listing is
appropriate here as well. The data provided by the EDUCAUSE “Career Center”
are included to determine if there is a correlation between the terms used in
position announcements of various types and corresponding literature.

Rank ordering the terms according to their individual ratio made it possible to
select tokens that occur with sufficient frequency on both lists to develop a
research hypothesis, but at the same time account for their relative frequency
amongst the literature both from which they came and in comparison, to their
counterparts. Once the sample was developed; it provided the foundation for
interviews with Information Executives that helped to determine the value of the
concepts in relation to the two roles. All combinations of tokens resulting in cx
that are found in Figure 15. were compared in a similar manner to ensure that there
is inherent difference between ax and bx. The resulting terms are found in Table
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7:Analysis: Final Token List.

Table 7:Analysis: Final Token List

After the initial terms had been identified, qualitative surveys were distributed to 7
CIOs and library deans. Some participants opted to answer the questions using an
interview process while others preferred to respond directly to the Qualtrics survey
that presented a uniform set of questions to ensure the reliability and validity of the
study.
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Illustration 10:Qualitative Stage

The questionnaire was separated into sections, 1) demographics, 2) professional
publications read routinely, 3) sources that institutions used to post positions, and
groups of related tokens that had been identified in the previous stage of the
research. Illustration 11: Qualitative Stage depicts the division of the process into
three components. The first grouped similar terms conceptually. For example, a
group labeled ‘Manager’ might consist of manager, management, business and
policy. Where a term appeared in the initial grouping did not ultimately matter or
impact the ultimate outcome of the study because the respondents would have an
opportunity to isolate additional terms later in the process. The groups of tokens
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were presented as three individual questions prompting participants to iteratively
select groups of terms that they considered ‘Extremely Important’, ‘Very
Important’, or ‘Moderately Important’. No other selections, such as ‘Not
Important’ were selected by respondents. Finally, participants were presented
again with tokens, but this time only those groups that they had selected
throughout the process. They were asked to choose one or more individual tokens
from each group that had been selected. The participants were asked to describe in
detail the impact the token had on their current leadership role. This process
helped to develop a clear understanding of how participants rate tokens in relation
to their role as well as allow them to provide additional insights into context,
relationship and perceived value. This approach proved insightful in understanding
individual perspectives of how the tokens and the related and corresponding
competencies are viewed and provide an opportunity to specifically designate
terms that they responded strongly to and reflecting the initial research question.
This stage, responded to two facets of the investigation. It qualitatively linked the
value judgements of information executives to tokens derived from earlier stages
of the study and it provided an additional research methodology that allowed a
more comprehensive and multi-modal, or multi-vector examination of the tokens.

A final sample was developed using the results from the qualitative process and
provided the basis for the final questionnaire that was developed. This quantitative
survey was developed and distributed to all Information Executives at institutions
that are members of AAU and ARL. The survey was designed to scientifically
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corroborate the quantitative/frequency distribution of literature as well as the
outcomes of the qualitative surveys and interview. The survey was distributed
using Qualtrics, which automatically kept track of whether participants responded
but did not identify their responses individually. It allowed for reminders to be
sent in order to ensure an adequate response rate. 61 Chief Information Officers
and 125 library deans were sent surveys. The initial survey and two reminders and
resulted in a total of 116 responses that represented 52 CIOs and 56 library deans.
There was overlap in the sample resulting from a number of institutions belonging
to both organizations. Table 8 represents a complete listing of all institutions that
were sent surveys. The survey was designed to be short and modular and
consisting of 4 parts that as described in Illustration 12: Survey Design. This
quantitatively solidified the outcomes from the two previous stages and outcomes
from the investigation by soliciting numerical and value responses from a large
human sample. The first part presented the participants with the Informed Consent
notice required by the University of Arizona Institutional Review Board (IRB)
provided in APPENDIX A: UA CONSENT TO PARTICIPATE IN RESEARCH:
PART I: INTERVIEWS. The second part requested basic demographic and
institutional data including gender, age, position title, education, type of institution,
etc. The third part of the survey asked participants to use a Likert-style scale to
respond to the following prompt:

“Please indicate the importance of the following randomized terms relative
to the role you currently occupy at your institution. These terms have been
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identified in a previous qualitative and quantitative stages of this project as
frequently occurring in position postings or literature related to leadership
in your field”

25 tokens were ranked according to the respondent’s perception of relative
importance to their current institutional role. The choices which ranged from
“Extremely Important”, “Very Important”, “Slightly Important”, and “Not
Important at All” were provided in an effort to minimize neutral responses. The
final portion presented the tokens which participants ranked as “Extremely
Important”. The participants were asked to rank order these terms using the
context of the other tokens on the list.

Table 8:ARL Organizations Excluded from Study

Some institutions belonging to ARL were not included in the survey because they
did not meet the basic criteria of representing colleges or universities even though
they were members of the organization. A list of organizations that were excluded
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can be found in Table 8:ARL Organizations Excluded from Study and a list of the
overall population considered for this study can be found in Table 9:AAU, ARL &
Joint Membership.
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Table 9:AAU, ARL & Joint Membership
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The survey was designed to be short and modular and consisted of 4 parts that are
described in Illustration 12: Survey Design. The first part presented the
participants with the Informed Consent notice required by the University of
Arizona Institutional Review Board (IRB). The second part requested basic
demographic and institutional data including gender, age, position title, education,
type of institution, etc. The third part of the survey asked participants to use a
Likert-style scale to rank 25 tokens according to their perception of relative
importance to their current institutional role.

Illustration 11:Survey Design

Four choices, ‘Extremely Important’, ‘Very Important’, ‘Slightly Important’, and
‘Not Important at All’ were provided in an effort to minimize neutral responses.
The last part of the survey presented the terms which participants ranked as
‘Extremely Important’. The participants were asked to rank order these terms
using the context of the list.
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Collecting and processing the enormous amounts of text was the most
computationally intense part of this study and required a varied palette of tools.
While much of the data is available online, it is frequently presented in either PDF
or HTML format that requires extra steps to extract useable text data. xPDF was
the tool used to accomplish PDF extraction. It is a common UNIX & Linux
application licensed under the GNU General Public License (GPL)(“gnu.org,”
2014). Frequency analysis, and clustering in the initial sample was accomplished
using tools from Laurence Anthony (Anthony, 2016) that can be found in Table
10: Tools.

Table 10:Tools

Quantitative statistical analysis was accomplished using SPSS 23 (“IBM SPSS
software,” 2018.). The final surveys were hosted by the University of Arizona’s
implementation of Qualtrics Research Suite (“The Leading Research & Experience
Software,” 2017).
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Chapter 4: Results

STAGE 1: INITIAL TOKENS AND TYPES
As might be anticipated from a multi-method, multi-vector and multi-sample
investigation the outcomes were equally complicated and multi-staged. The initial
analysis contained 8 samples of text from literature and position postings for
Information Executives that is illustrated in Illustration 13: Analysis: Literature
and Position Posting Samples. While initially an attempt was made to consider an
equal number of documents, it became apparent that is was more important to
identify a ratio for the tokens because there was not a defined length for documents
and the resulting variability in token number could not be managed in any other
fashion.

Illustration 12:Analysis: Literature and Position Posting Samples
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The initial analysis resulted in a range of Types and Tokens, seen in Table 11:
Analysis: n of Types and Tokens that was adjusted using the formula Equation
5:Analysis: Term Frequency Ratio.

Table 11: Analysis: n of Types and Tokens

𝒕
𝒇
=𝒓
𝟏𝟎, 𝟎𝟎𝟎
Equation 5:Analysis: Term Frequency Ratio

Where t is the total number of tokens in the sample, f is the frequency of a
particular token and r is the resulting ratio. Unfortunately, given the variability of
the tokens involved, the ratio required further normalization by adjusting it to a
ratio per 10,000 terms. The result is that r represents tokens divided by frequency
that in turn, is divided by 10,000 to represent an optimal ratio that disregards the
variability in tokens.
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Final Token Results
Many of tokens returned from the initial process mimic terms reported in earlier
studies. Leadership, collaboration, communication, knowledge, management,
organization, opportunities, project, relationships, and strategic were reported by
ECAR in various issued reports. As expected initial 147 tokens were identified
and represented sufficient numbers that additional culling or grouping was
necessary.

STAGE II: QUALITATIVE
The results from the qualitative portion of the investigation were initially
organized by describing the institution and the demographics of the individual.
Although the size of the institutions varied according to Figure 21:Institution Size,
they were all public institutions as well as members of the Association of Research
Libraries. Three of the institutions reported undergraduate populations of more
than 30,000 while one reported being between 5,000-9,999. None reported a
student population of less than 4,999.

Figure 9:Institutional Size
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Individual
Individual demographics for participants reflected more male than female
participants and of those that responded, no CIO self-identified as female. The
number of years that the participants reported that they were in their positions was
bimodal as illustrated in Figure 11:Qualitative: Time in Position and represents the
time that they had spent in their careers overall, with participants reporting that this
was either their first position or that they had been in these roles, regardless of
institution, for 10 years or more. This slightly varies from 2015 Statistics reported
by EDUCAUSE’s Center for Research and Analysis (ECAR). ECAR (“IT
Workforce Data Tables 2015,” 2017) reported that CIO’s had been in their current
roles for a median of 3 years (n=474) and the Center for Higher Education Chief
Information Officers 2013 report that CIO’s had an average of 7 years in their
current role (“The Chief Information Officer in Higher Education, 2013 Reports,”
2013).

Figure 10:Qualitative: Role & Gender
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Figure 11:Qualitative: Time in Position

Figure 12:Qualitative: Overall Time in Role
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Figure 13:Qualitative: Age-CIO & Library Dean

Figure 14:Qualitative: Education and Role

The age of the participants varied from 35 years of age to 64. The female
respondents exhibited little variation and reported being in the 55 to 64-year-old
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bracket, while the male participants ranged consistently between the brackets as
illustrated in Figure 13:Qualitative: Age-CIO & Library Dean. Finally, the
education of the participants presented a range of responses illustrated by male
CIO’s having a greater range of education than the female respondents. The
Library Deans who responded were all females who reported receiving doctorates
in addition to their American Library Association accredited Master’s Degree, see
Figure 14:Qualitative: Education and Role. This agrees with a 2013 Center for
Higher Education CIO’s study that reported 13% of CIO’s hold Doctorates, 70%
Master’s degrees, and 16% Bachelor’s degrees (“The Chief Information Officer in
Higher Education, 2013 Reports,” 2013).

A 2011 EDUCAUSE, Center for Applied Research study notes reporting
relationships for CIO’s vary according to the Carnegie classification of the
institution but 34% report to the senior administrative or business officer, 30%
report to the president or chancellor and 26% to the senior academic position
(Arroway, Pam, Grochow, Jerrold, Pirani, Judith, & Regenstein, Carrie, 2011).
The results for this stage as described in Figure 15:Reporting Lines are roughly in
line with the earlier EDUCAUSE report with a third of the CIO’s reporting to the
president, a third reporting to the chief academic officer and a third to the chief
business officer.
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Figure 15:Reporting Lines

Figure 16:Qualitative Refined Term List
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Table 12:Qualitative Outcomes

Terms in Order of Selection

Figure 17:Extremely Important & Role
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Figure 18: Very Important & Role

Figure 19: Moderately Important & Role

While the second stage has been identified as the ‘Qualitative Stage’, it did contain
a set of controls that manifest in a quantitative selection process followed by an
opportunity to explain the rationale behind a participant’s choice of particular
tokens. It served as a mechanism to cull the groupings into individual tokens of
interest regardless of their initial order. Illustration 14: Theoretical Foundation for
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Qualitative Process presents the rationale behind the process. The respondents are
provided choices as quantitative responses and open-ended questions as qualitative
responses. The division between the two exhibits the difference between an
inductive and deductive approach to answer the question “why”.

Illustration 13:Theoretical Foundation for Qualitative Process

The term groupings are chosen in succession with ‘Extremely Important’ as the
first choice, ‘Very Important’ as the second, and ‘Moderately Important’ as the
final selection. The choices included ‘Not Important at All’ but it was not chosen
by any of the participants at any selection point. The tokens were presented again
after the process to allow participants to accomplish two tasks. First, they chose
one or more terms from each of the categories that they were inspired to comment
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on. The commentary was then used later in the ‘Quantitative Stage’ of the
investigation. As Figure 20:Token Selection in Order of Selection demonstrates,
the terms with the greatest frequency were typically chosen early in the process
(e.g. at the ‘Extremely Important’ stage).

Figure 20:Token Selection in Order of Selection
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STAGE III: QUANTITATIVE
In the 2015-2016 Annual Salary Survey by the ARL, cites that ±42% of the
participants (n=110) were male, with the remaining ±57% reported being female
(Morris, 2017). While not specifically ARL or AAU, the 2013 Higher Education
Technology Leadership Study, reported 60% male and 40% female CIOs in 2013.
This represents a significant growth in the number of female CIOs from 2009 until
2013. In 2009, 33% of the respondents were female (W. A. Brown, 2014)and in
2009, that number was only 24% (n=352) of CIOs who reported being female (W.
Brown & McClure, 2009). These demographics appear to be somewhat reflective
of those reported in the survey where female CIOs representing 23.29% of the
respondents. On the other hand, the inverse was true for library deans, where only
42.42% of the respondents reported being male and 76.71% reported being female.
Table 13:Gender & Role contains additional details and Figure 23: Stage III,
Demographics-Age, Gender, Role includes age in the comparison, with the
majority of male CIOs and female Library Deans reporting that they were aged 5564 years of age.
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Figure 21:Institution Size

Figure 22:Gender, Role and Institutional Type
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Table 13:Gender & Role

In comparison with the ECAR study (n=308), that recorded 21% of CIO’s were 45
and younger, 16% were 45-49, 58% were 50-64 and 5% were 65 and older, there is
a visible correlation.

Figure 23: Stage III, Demographics-Age, Gender, Role
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Quantitative Responses
The quantitative responses are initially discussed using two themes. The first in
accordance with Q1 is according to role and the second is analyzing the difference
between the ways in which an individual reporting that they are a member of ARL
or AAU might respond. Keeping in mind that there is overlap between the two
organizations, this was done primarily in a thematic fashion identifying those
institutions as emphasizing research libraries (ARL) or research overall (AAU).
The initial assumption was that there would be very little difference between the
groups. In fact, the two groups responded in a remarkably similar manner. ARL
(n=84) and AAU (n= 55) demonstrate little difference in their responses as can be
seen in Table 15:Analysis: Token Range.
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Table 14:Likert Scale Token Statistics

Modified Likert Scale
The precision provided by the initial Likert scale was sufficient to group terms
within a particular range, but given the small sample and the emphasis on the
development of a quantitative model, those tokens which reached the level of
“Extremely Important” were given a higher degree of scrutiny by asking the
participants to rank-order the terms. Rank-ordering allowed for an important
outcome. It placed the terms in context to one another in a way that is not arbitrary
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and assumes an underlying continuum (Hopkins, Hopkins, & Glass, 1995). For
this reason, the terms can use a linear transformation to place them on a continuum
between .5 and 1.5 which are the cut-offs for what are initially perceive as integers
(e.g. 1,2,3,4) but can in fact be interpreted as decimal numbers using formula
Equation 6: Likert Scale Combination Equation which was developed to overlap
two data sets in one linear representation.

y=1/(nr-1)*x+(0.5-1/(nr-1))
Equation 6: Likert Scale Combination Equation

Figure 24:Ranking Illustrated

Where y is the interval in the rating of 1 (e.g. .05-1.5), nr is the number of terms
that are ranked, and x is the ranking for the specific term. The variables nr is
important because each term may, or may not, hold significance or more
specifically be rated as ‘Extremely Important’ by the individual respondent. The
range for each term is theoretically equal to the number of participants, but as the
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following table presents, the actual range is does not reach the total number of
responses or 100.

Table 15:Analysis: Token Range

Once the terms that were rated as “Extremely Important” were analyzed, it
becomes clear that while the terms “Document” and “Leading” both scores equally
overall, when identified individually and using the total instances that were
selected as ‘Extremely Important’ rather than the total occurrences, the data reflect
something different. By using nr as part of the equation, the terms can be ranked
within the range of 1.5 (least) to .5 (greatest) within the range of ‘1’ or ‘Extremely
Important’.

Table 16:Final Token Outcomes
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Analysis
The final analysis of this investigation includes assessing 1) descriptive statistics
Table 18 for the individual tokens, 2) the final terms and their relationship with the
participant roles that is found in Table 20 and 3) an inductive response to the
viability of the model overall.

Table 17: Analysis: Descriptive Statistics Tokens

An initial visual inspection of the outcomes, provided by noted that overall there
were 98 participants who successfully completed the survey from the 115 who
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began the survey for a completion rate of 85%. The survey was sent to 198
individuals at ARL and AAU institutions and represents a response rate of 49%.
Literature taken from the education field suggests that a response rate of 20%47% is common for online surveys. Additionally, for the roughly 200 potential
participants in this investigation, the minimum response rate should be at least 23
or 12% (Nulty, 2008). Other influential investigations involving higher education
CIOs resulted in a 10%-11% response rate (“The Chief Information Officer in
Higher Education, 2013 Reports,” 2013) and the RAND Corporation published
results ranging from 8%-62% using Census or Probability Samples for a variety of
populations. This investigation’s response rate of 49% has a more than acceptable
response rate given comparable rubrics.

M

Descriptive Statistics

a

The total responses attributed to each term can be found in Table 16:Final Token

l

Outcomes, while a more comprehensive and statistical analysis can be found in

e

Table 17: Analysis: Descriptive Statistics Tokens which illustrates token medians
ranging from 1 (Extremely Important)-3 (Slightly Important) on a 4-point scale
while the range is found to be typically 1 (Extremely Important)-4 (Not Important
at All).
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Figure 25:Final Token Outcomes

Hypothesis testing was accomplished using two non-parametric tests, the MannWhitney and the Kruskal-Wallis. The significant difference between the two tests
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is the Kruskal-Wallis can manage more than two groups. Both tests were used to
ensure the validity and reliability of the resulting acceptance of the
(null)hypothesis. The Mann-Whitney, or Rank Sum Test assumes that there are
two independent samples, data is continuous and that the scale is ordinal or
interval (“Rank Sum Test,” 2015). The Kruskal-Wallis test requires that three
assumptions are true. First, that the samples are random. Second, there is
independence both within and between samples. Third, the measurement scale is
ranked or ordinal. Lastly, the distribution functions are identical or that some of
the data produces larger values than others (“Kruskal-Wallis Test,” 2015). While
this is the case for much of the analysis, in instances where the analysis includes
membership in AAU or ARL, this cannot be accomplished because it is
conceivable and perhaps probable that a participant’s institution is a member of
both organizations. As a result, both tests were utilized and provided identical
results. They were included here to provide clarity and to illustrate meeting two or
three of the criteria, namely the question of independence, did not impact the
outcomes in any fashion.
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Table 18:Analysis: Kruskal-Wallis & Mann-Whitney

The outcomes of the tests assert that eight of the tokens are significantly different
at α=.05 significance level. A value of α=.05 suggests that the null hypothesis can
be accepted erroneously 5% of the time producing a TYPE II Error. The tokens
Future, Leading, Abilities, Development, Organization, Knowledge, Management
and Project all display significant difference between reporting participants who
are CIO’s and those who are Library Deans. The remaining terms did not satisfy
the α=.05 level of significance and are assumed to be similar across groups, in
effect accepting the null hypothesis H0. For that reason, only the terms that
dismissed H0 will be further analyzed. Table 18:Analysis: Kruskal-Wallis &
Mann-Whitney provides overall statistics for the terms while Tables 21 through 29
provide a more granular statistical view for each of the terms.
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Table 19:Analysis: Descriptive Statistics Tokens Accepting Hypothesis

Table 20:Analysis: Future

Table 21:Analysis: Leading

Table 22:Analysis: Abilities

Information Leadership

136

Table 23:Analysis: Development

Table 24:Analysis: Organization

Table 25:Analysis: Knowledge
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Table 26:Analysis: Management

Table 27: Analysis: Project

Phrases were included in the survey as a crude method of determining similarity
between the tokens and the interpretations that the roles had of each of them. Not
all tokens were represented because the phrases are a product of the qualitative
assessment, which allowed individuals to respond in text. Those phrases, in turn,
were used as objects that respondents in the final stage could respond to. Table
28:Phrases by Response & Role illustrates the outcomes of these responses while
Table 21:Analysis: Leading illustrates an overall response to the token
‘Leadership’ and its derivatives. 84% of respondents regardless of their role,
agreed by selecting either ‘Strongly Agree’, ‘Agree’, or ‘Somewhat Agree’.
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Table 28:Phrases by Response & Role
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Chapter 5: Discussion
This research has endeavored to answer two important questions. First was an
exploration into the plausibility of defining a multi-vector, multi-sample model
that promised a robust method of leveraging current methodologies, technologies
and the ever-increasing presence of raw, or easily transformed text that can be used
as samples, or even entire populations of data to examine previously qualitative
constructs. The differences between the method discussed in this research and
other contemporary approaches, such as LSx, is the inclusion of human perception,
perspective and intuitions into the process for the purpose of establishing a source
of external and interactive reliability and validity that wasn’t of strictly the
mathematical, autonomous and statistical methods as previous or purely qualitative
had been. The second question was more specific and questioned whether there
was a difference in the terms used in literature and position postings that describe
roles and characteristics of CIO’s and library deans. This question was a
deliberate response to the ever-increasing overlap between the notions of providing
access to information and ensuring the validity and intellectually or disciplinarily
appropriate information. This is often at the heart of any debate surrounding the
collapse of technology and library resources in higher education hierarchies and
the impending shortage of these executive level leaders in the near future. While
this research was not designed to proclaim a judgment either for, or against, this
strategic discussion, it does provide a vector for discussion—specifically, whether
the terms used in professional and recruitment literature exhibits similarities and a
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relationship between the both roles and how incumbents may value specific terms
in relation to their respective roles.

The literature review presents a thorough overview of several disciplines as a
backdrop for this investigation. These disciplines included leadership literature,
natural language processing, information retrieval literature and basic linguistic
terminologies such as lemmatization and stemming. These are the building blocks
of the investigation and provide important insights and often alternative or
accompanying methodologies that may prove useful in future investigations.

LEADERSHIP LITERATURE
While at first glance, the leadership literature may seem a bit broader and intense
than is required for the purposes of this investigation, however, establishing a
strong foundation for the topic is important for two reasons. First, it demonstrates
a level of due diligence that establishes sufficient authority to begin the
investigation. Second, and more importantly, it establishes a demonstration of the
role that literature, language and terminology constantly and consistently play in
any current or historical discussion of leadership. The discussion has been a very
long one that presumably has no intention of ending as long as the role of leader is
necessary. While it is arguable whether leadership is an acquired or learned
attribute, it is apparent that there are a number of constructs that are similar across
all discussions. These constructs can be seen in the literature, but also in the
outcomes of this research. Amongst the terms found in this research are future,
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colleagues, communication, abilities, development, organization, growth, people,
success, challenges, and involvement. While this list is not comprehensive or
inclusive of all the results found in this investigation, it does harken to the broad,
and perhaps more abstract constructs of the leadership literature. Many of the other
terms identified in this study are more centered on the specific higher education
and information environments, and as a result might not have a generalizable role
in leadership literature.

Table 19:Analysis: Descriptive Statistics Tokens Accepting Hypothesis illustrates
how the raw data share similar characteristics across the library leadership
literature, the CIO literature and the literature review. The majority of terms are
found amongst the top 100 in all three data sets. While the literature review was
written without any reference to the final terms, the reality that the terms found
there mimic the final outcome exhibits a rough correlation between the relative
frequency of the terms across the literature. The role that the literature review plays
is therefore two-fold, it provides a theoretical foundation and it exhibits the
similarity of language use. Additional research using the final tokens and the
initial data could potentially provide additional insights, but is outside the initial
scope of this project.

NATURAL LANGUAGE PROCESSING
Any approach to deciphering contemporary language without consulting natural
language processing could be accused of missing the intellectual advances or
environment that are necessary to adequately understand written communication in
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the modern age. Natural language processing has taken advantage of a number of
tools that have made this study possible to begin with. First, it provides tools to
accurately account for language usage and discriminate between useful and
unnecessary ‘noise’ (Shannon, 1948) as Shannon might have described it. For the
purposes of this study, the construct of ‘noise’ found in Illustration 15: Simplified
Version of Shannon's Theory, is likened to those tokens, or terms, that were
eliminated by either the lemmatization or tf-idf processes that were employed.

Illustration 14:Simplified Version of Shannon's Theory

Secondly, it provides a basis for measurement. A novice might approach the
questions presented by this investigation by simply calculating frequency without
considering the complications and intricacies of language. By utilizing concepts
borrowed from Natural Language Processing, a more accurate, thorough and
scientific examination that answers the questions appropriately is possible. Lastly,
the potential of NLP in contemporary research, when linked to other data modeling
and analysis techniques, reinforce acceptance of large text corpuses as raw data for
researchers to analyze and manipulate. Investments such as Google’s n-gram have
allowed entirely new investigations into the use of language (Twenge, Campbell,
& Gentile, 2012).
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INFORMATION RETRIEVAL
While strictly speaking, the outcomes of this investigation are not the product of
IR, nor are there any implications for current or future IR research, the presence of
IR fundamentals as necessary components of this investigation cannot be ignored.
While on one hand LSA, LSM and LSI, referred to in this study as LSx for
simplicity, present a number of tools that were integral to success, these
methodologies are most adept at identifying concepts and connections between and
amongst phrases, passages, documents and even collections. Unfortunately, LSx is
predominately characterized by autonomy, machine learning and strictly
mathematical and statistical analysis of text. It evades the notion of human
interaction, perception or perspectives, which are a core necessity in answering the
questions posed by this investigation.

Without a fundamental understanding and incorporation of the appropriate
linguistic tools, this investigation would flounder. Instead of using lemmatization
to minimize the ‘noise’, again refer to Illustration 15: Simplified Version of
Shannon's Theory, using stemming might have produced entirely different, while
technically accurate, results that would not have shed the insights that
lemmatization allowed. Nonetheless, knowledge of both stemming and
lemmatization were useful to determine which might provide accurate results, but
also in integrating the basic concepts that these solutions were intended to address.
Zipf’s Law, common to many disciplines, was useful to consider when looking at
the ‘less than linear results’ illustrated in Table 29: Final Token Outcomes.
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Table 29: Final Token Outcomes

During the analysis of tokens, the lack of linearity in language represented by
Zipf’s Law provided a rationale for establishing the size and ratio of the samples as
well as helping to establish a more rigorous approach to developing the early
relationships in tokens.

Future Directions
The hypotheses could be further divided into additional sub-hypotheses to exhibit
additional granularity, but that is not within the scope of this investigation. For
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example, the following distinctions could be made in future research to provide
more specific and definitive inferences.
H0: There are no associations between literature and position
announcements.
H1: There are no associations between literature and what incumbents
report.
H2: There are no associations between position announcements and what
incumbents report.
H3: There are associations between literature and position announcements
H4: There are associations between literature and what incumbents report
H5: There are associations between position announcements and what
incumbents report
For the purposes of this investigation, these specific hypotheses were not required
to answer the initial research question which aggregated the two data sources as a
way to discuss tokens and language overall and not from individual sources. In
theory additional sources, such as conference presentations, books and institute
syllabi and curriculum could be added as well to give an even more holistic, or
specific insight. The Leading Change Institute, for example, is a week-long
institute that is “designed for leaders in higher education including CIOs,
librarians, information technology professionals and administrators…” (“Leading
Change Institute,” 2017)and provides a week-long curriculum that could provide a
source for additional data.
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Future research might include a larger and more diverse selection of literature, but
a strong integration into either nGram models, or LSx methodologies might also
prove useful if either can be used to 1) accurately address bias in token clusters and
2) include human interaction early in the process so that it is not purely
autonomous, mathematical and statistic and could potentially avoid some of the
shortcomings directed at LSx. While technology allows us the benefit of ignoring
human insights in preference using extremely large data sets, there can be benefits
to a more holistic approach that incorporates the benefits of each approach and
avoids, or attempts to avoid, the shortcomings.

Interpretation
An impetus for conducting this study was the author’s career that spanned more
than 2 decades managing technology and leading information professionals in a
public, land –grant institution. The University of Arizona is a member of both
ARL and AAU and maintains a place in the top 100 public universities according
to US News and World Report’s annual rankings (“University of Arizona Overall
Rankings | US News Best Colleges,” 2017; “University of Arizona Overall
Rankings | US News Best Colleges,” 2017). While the emphasis of this
investigation can be seen as having multiple outcomes, one of which is that it is
positioned as scientifically and empirically substantiating anecdotal information,
there is also an emphasis on connecting the automated and mathematical treatment
of data with actual human responses and reactions. As a result, this interpretation
includes these ‘humanizing’ perceptions in support of a holistic view. In some
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cases, these terms have unique meanings for specific roles, and while the study
attempted to minimize any confusion by testing the alignment of definitions it is
the author’s view that environmental nuances are often best interpreted using
human experience. In the following discussions and interpretations, these human
experiences and insights are included as humanizing insights into the results.

To interpret the final terms or tokens, it is important to revisit the hypothesis that
there are associations between position postings and leadership literature and how
both CIO’s and Library Deans report the terms that describe their leadership roles.

The alternative, or null hypothesis asserts that there are not associations between
position postings and literature and how CIO’s and Library Deans report. This is
best visualized in Illustration 16: Final Comparison Objects. The process, as
demonstrated throughout this investigation has continued to aggregate and cull
tokens until a final list can be considered. The terms discussed hereafter represent
an interpretation of how those final terms reflect an association with what the final
roles have substantiated as well as determining if there is a difference between the

Information Leadership

148

way those roles can be interpreted in relation to their responses to the tokens.

Illustration 15:Final Comparison Objects

The tokens that were finally selected represented 8 terms that are classified as
objects, actions and descriptors and then defined using an online dictionary
(“Dictionary.com - The world’s favorite online dictionary!,” 2018). Definitions
were paraphrased and can be seen in Table 30: Term Definitions and Token Usage.
It is interesting to note that some of the terms carried a variety of functions such as
‘Future’ that is identified as both an object and a descriptor (e.g. ‘The Future’ or
‘Future proof). Only ‘Leading’ is recognized as potentially all three categories
(e.g. Object, Action, Descriptor).

Information Leadership
Token
Future
A time or description of has not yet
occurred
Leading
A person or thing, or a description of a
person, who directs or guides, or the
process of engaging in actions
Development
The act, event of process of growth
Abilities
Power, competency, capacity, talents,
skills, or aptitudes
Knowledge
Descriptive of, or acquaintance with,
familiarity or understanding of a fact, truth
or principal
Project
The process or action of underatking
through contemplation, planning, devising,
or organizing larges process or scheme
Management
The act, control, approach or ability to
direct the actions of others, organizations
or institutions
Organization
The act of creating or a reference to a fact
or event, or the relationship to a structure
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Object Action Descriptor

X
X

X
X

X

X
X
X

X

X

X

X
X

X

Table 30: Term Definitions and Token Usage

Future
Juxtaposing the dictionary definition of ‘Future’ (“Future | Define Future at
Dictionary.com,” 2018) with Gordon Moore’s “Law” and Kurzweil’s “Law of
Accelerating Returns” it is obvious that both assert a basic fact that the technology
underpinning access to information increases at an exponential rate and executives
need to look toward the future and anticipate emerging technologies to be
successful in their roles. It is logical to infer that a basic quality of an information
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leader must be the ability to enable future-poised perspectives that can evaluate the
appropriate value to potentially unknown values of the cutting-edge technologies
in a rapidly shifting technological and information landscape. The agreement of
both executive roles reaction to the token ‘Future’ illustrates the value that both
professionals place on the impact that it has on their respective careers and the
expectations of their constituents. While there are obvious differences between the
two roles, each of the professions demonstrate a significant reliance on the
technological landscape that should be overlooked or undervalued. Another
noteworthy consideration is how the research population and sample could impact
their responses. The selection of AAU and ARL institutions, which are highly
reliant on emergent technology and ubiquitous information access to maintain their
edge in academic research, can be seen as an influencing factor for such strong
agreement. Determining the role that institution plays is out of the scope of this
investigation, but might prove useful in future investigations.

Leading
The central theme of this research is characterized by the term “Leading”. A
common definition typically includes references to guiding, directing and
engaging. These terms imply the actor, process or method of ensuring an outcome
(“Leading | Define Leading at Dictionary.com,” 2018). There should be no
surprise that both Library Deans and CIO’s agree that this is an important
characteristic of their roles. On the other hand, a brief analysis of the two types of
organizations suggests that very different approaches may be needed to
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Information technology organizations can be seen to

reflect their private sector peers and can provide outcomes using a variety of
leadership styles and theories. Autocratic leadership styles, as described in
Chapter 2, may have a role in some technology organizations because the costs of
disobedience can be more severe (termination, suspensions, etc.). Libraries are
more commonly composed of individuals with faculty status and responsibilities
and as a result participative, transactional and transformational theories may prove
more successful while democratic and transformational styles may elicit a more
cooperative reaction. Librarians are often viewed more as their traditional teaching
peers than the professional staff of technology organizations. While the specifics
of these comparisons may be beyond the scope of this investigation, it may also
prove an enlightening and insightful link back to the leadership literature and
explain why the tokens are important but that there is diversity encapsulated in the
responses.

Abilities
It can be asserted that the specific “Abilities” of the basic professions of librarian
and technology professional are substantially different. In the case of a librarian, a
Master’s degree in Library Science from an accredited university provides the
foundations that are exhibited in the ALA’s Core Competences of Librarianship.
These include:
1. Foundations of the Profession
2. Information Resources
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3. Organization of Recorded Knowledge and Information
4. Technical Knowledge and Skills
5. Reference and User Services
6. Research
7. Continuing Education and Lifelong Learning
8. Administration and Management
(American Library Association, 2008)

In contrast a technology professional’s criteria or competencies depend on what
aspect of technology that the individual is pursuing. There is no single,
standardized certification, academic degree or organization that oversees standards
for all aspects of technology as the ALA does for librarianship in North American.
A number of organizations exist such as the SANS Institute, (ISC)2, ISACA
(“Cybersecurity and IT Security Certifications and Training | (ISC)2,” 2017;
“Information Technology - Information Security – Information Assurance |
ISACA,” 2017; “SANS Information Security Training | Cyber Certifications |
Research,” 2017) that provide a range of training opportunities and certification
processes but there lacks the sort of oversight that ALA maintains in librarian
training. An individual can be a programmer with little background in the
hardware and network aspects of an environment, or a systems administrator, who
has some skills in many areas including networking, shell programming, and
security, are not as adept at programming as a professional programmer might be.
Nonetheless, the agreement between CIO’s and Library Dean’s should not be
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viewed as erroneous. The basic abilities of a professional are integral to the
desired outcomes. More interestingly, there can be overlap between the two fields
when considering ability. The difference may simply boil down to the ‘why’
rather than the ‘how’.

In relation to a pure dictionary definition as well as professional literature
(“Abilities | Define Abilities at Dictionary.com,” 2018; EDUCAUSE, 2015), the
term leverages its existence as a characteristic of the individual or role.

It cannot

be interpreted as either an action or descriptor. It is not a result is not an action nor
can it be used to clarify another token, but instead stands on its own as a
characteristic of an individual or object. This is, again, beyond the scope of this
investigation, but serves as an interesting rabbit hole that can be pursued. In the
case of the librarian, the information that is being sought can be characterized by
validity in a manner that a programmer doesn’t often consider. The librarians
concern with validity is whether the outcome facilitated by their abilities produce
usable knowledge. In the case of the programmer, they must assume that the
information they are working with is valid and only consider the logical or
mathematical outcomes as they apply their abilities to the project.

Development
Using the term ‘development’ in an academic dean’s office often brings to mind
the roles fund-raising or development activities that are often performed by a
foundation officer in conjunction with administrators who are attempting to entice
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individuals and corporations to provide support and resources to the institution.
Juxtaposed with a dictionary definition, this term is clearly appropriate since it
relies on an event or process that induces or produces growth or progress (Hogue
& Dodd, 2006; “Young Professionals and Emerging Leaders,” 2018). Many
public institutions have separate 501c3 organizations legally attached to them that
allow for development & fund-raising activities in support of the institution where
the state government would otherwise be unable to function. On the other hand,
in a more technology-centric environment, which often may include technologyintensive roles within the library itself, the term ‘Development’ is often used in
conjunction with application & system architecture and processes and are in
support of the ongoing network and infrastructure development facilitating and
enabling constituents to access data, information and knowledge. A third possible
meaning lies in the role of curation and development of the collection of books,
manuscripts, journals and access to online resources that make up a library.

Organization
The token ‘organization’ might immediately elicit flashbacks for the author of
library school and the foundations courses that prescribe the tools used to organize
and retrieve information as well as the psychological and cognitive considerations
that must be considered. While this may be one interpretation of this term,
inferring meaning in the organization of hierarchies isn’t solely a function of
collection development, arrangement and information retrieval. Organization
viewed using a more macro perspective is routinely a part of institutional or
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corporate hierarchies as well. In fact, a dictionary definition talks more about an
act of creating, or the relationships defined within a structure (“Roots of
EDUCAUSE | EDUCAUSE.edu,” 2016; Spencer et al., 2004). Without being able
to more clearly define the term in relation to the role, the differentiation is difficult
to distinguish beyond accepting that they are simultaneously important tokens for
each role, accompanying literature and position postings.

Knowledge
Knowledge is another term that may require future research to define more clearly.
While it is clear that the token ‘knowledge’ is valuable to both CIO’s and Library
Deans, it cannot be determined if it is 1) the knowledge of the professional staff, 2)
the knowledge that is being collected, organized, developed and retrieved, 3) some
other variation of the two, or 4) that the token was conceived to be used
interchangeably with concepts such as data and information. While information is
certainly differentiated as substantively different than data or knowledge by
librarians, it’s unclear whether others see the distinctions as clearly. Badia (2014)
conducted an alternative to a previous study (Zins, 2007) concluded by questioning
whether a larger audience of disciplines such as computer science, economics,
philosophy, etc., would yield results similar those found in earlier research (Badia,
2014; Heifetz, Grashow, & Linsky, 2009).
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Management
Management, like leadership, portrays a fairly clear meaning to novice readers. At
the same time, the manner and environment where it is implemented can be quite
diverse. Clearly defined, management is the act, control, approach or ability to
direct the actions of other individuals, organizations or institutions(“Management |
Define Management at Dictionary.com,” 2018). Typically used as an object rather
an action, it can also be used to describe the process involved in the action.
Culture and environment can impact management techniques and behaviors. The
literature review carefully examined the various theories and styles used in
leadership literature and discussions. The manner in which management is
approached and employed can vary between environments composed of librarians
who have the relative safety of tenure compared to the more traditional staffing
hierarchy found in most university central computing organizations. The myriad
of leadership theories cited in the literature review reflects the many ways that
these organizations may be managed given their individual qualities. The actual
meaning of ‘management’ is often as varied as these theories and styles and yet for
the two executive roles, there is agreement that it has a tangible impact on their
roles.

Project
According to the Project Management Institute (“What is Project Management?,”
2018) projects are often characterized as being both temporary and unique, as well
as falling into five basic steps or process groups. These groups are 1) initiation, 2)
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planning, 3) executing, 4) monitoring and controlling, and 5) closing. A more
generalized definition can also be suggested that it is a process or action that
involves planning, devising and organization of a larger process or plan (“What is
Project Management?,” 2018). Much of professional technology work can be
defined as projects and fall under such a framework or schema. Similarly, much of
the work associated with librarianship can also fall under such frameworks
although until fairly recently formal project management was overlooked in the
library environment (Stewart-Mailhiot, 2015). Nonetheless, the importance of this
term relative to by the responses by individuals in each role as well as frequented
in literature and position postings is apparent.

In order to form a clearer picture of the outcomes and their correlation with earlier
research, Table 35, was developed to group tokens and their role in the research
into four categories. Table 36, takes the process one step further by incorporating
the range of leadership theories and styles discussed earlier with accompanying
tokens. The four categories attempt to capture the unique nature of the tokens.
Perspective illustrates the constructs of contemplating emerging concepts, thinking
strategically and anticipating the future. Characteristics represent the constructs of
abilities and knowledge. Abilities and knowledge are the terms which harken the
‘Great Man’ and other leadership theories that rely on individual traits that are
either teachable or not.

Process considers management, organization and project-

orientation concepts. Action, the final category, represents those actions tokens
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that are reported (e.g. leading and development). These are concepts in motion or
occurrence and represent the only active terms that are reported.

Illustration 16:Leadership Styles and Theories and Outcomes (Grouped)

Table 31: Tokens, Usage and Groupings

The purpose of these further groupings is to illustrate where the tokens lie in
relation to the earlier research. It is especially illuminating to see that abilities and
knowledge are found predominately in the earlier (chronologically) theories which
assert individual contributions, while Transformational Leadership Styles and
Theories can be associated with tokens future, knowledge, organization, leading
and development. Further analysis and research are necessary to establish a
credible thesis, but a logical argument suggests that transformative leadership
relies on a clear understanding of complex outcomes and the development of
organizations geared toward success. On the other hand, simply revisiting the
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concept of Transformational Leadership brings to mind a number of criteria for
success that were found in the early works of researchers. These criteria include
idealized influence, inspirational motivation, intellectual stimulation and
individualized consideration (Mathew & Gupta, 2015). In essence,
transformational leadership relies on many of the behaviors found in transactional
leadership, as the leader articulates a clear vision an end-state while providing
appropriate modeling and mentoring to inspire followers (Podsakoff, MacKenzie,
& Bommer, 1996). In other words, the ‘Perspective’ is articulated by the
‘Organization’ and ‘Development’ of a clear vision of their strategy and future.
This exercise is not constrained to the token ‘Future’ but similar analysis can be
conducted for each of the terms using this strategy. For example, ‘The Great Man’
theory can be interpreted as an individual belief in ‘Abilities’ and ‘Knowledge’ as
the minimal criteria to lead. Carlyle, among many others (Spector, 2015) were
known to assert this belief.

Research Question 2
After developing a deductive interpretation of the remaining tokens, the second
research question, “Can a simple, multi-vector, multi-sample model be developed
that uses data sets retrieved from professional literature and position
announcements and then reinforced through qualitative and quantitative reporting
from CIO’s and Library Deans and can it describe the tokens that are important to
each of the roles?” A new and surprisingly simple insight emerged. The token
can be important to a role without being important in the same manner. Table 32:
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Final Token Inference Similarity illustrates how the terms are potentially similar or
different in their usage based on introducing more subjective, inferential and
experiential data. While the majority may appear to have similar usage, only
additional research would be able to discern whether the tokens were being used in
the similar manners. While the phrases captured during the qualitative stage of
the research proved instrumental in aligning meaning, unfortunately phrases were
not available for each and every token. Simply, ensuring that such phrases were
required in the future would help to support this approach to research and the
model used.

Table 32: Final Token Inference Similarity

FINAL COMMENTS
There are a number of limitations, besides those assumptions made at the start of
the discussion, that prohibit this investigation from being generalized outside of
the populations that were sampled. First, the nature of AAU and ARL is unique in
higher education. These institutions represent a very small and exclusive
membership and as a result it should not necessarily be assumed that these same
factors or outcomes would be appropriate to describe other types of institutions
such as private liberal arts colleges or the sorts of organizations listed in Table 7:
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ARL Organizations Excluded from Study that were by their very nature different
than those who participated.

Second, the position postings were generated from a single source and while a
number of these postings were identical in other forums such as the Chronicle of
Higher Education’s ChronicleVitae (“ChronicleVitae,” 2018) or HigherEdJobs
(“HigherEdJobs - Jobs in Higher Education,” 2018) it does not represent the entire
range of position postings. Lastly, by using individual terms and not analyzing the
tokens in context or relation to others, a degree of information was lost. There was
a reduction in information that might have provided additional insights.

Overall, this investigation an initial attempt to bring numerous sources, variables,
samples and populations together, utilize quantitative and qualitative tools as well
as ensure a significant degree of human interaction to insure the outcomes were not
only the result of a mechanistic, statistical and highly automated process but
continued to incorporate human elements and variability while designing a model
that could be used as a foundation for future investigations. Illustration 18: Final
Outcomes illustrates the myriad of disciplines, tools, samples and roles that were
involved in the completion of this investigation. Aspects of these were ultimately
used to demonstrate that there are quantitative differences between the terms that
CIOs and Library Deans use but more importantly that there are a number of terms
that are considered important to both roles. Logical inferences can be made that
there is a non-statistical qualitative difference between the two roles and the
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individuals who fill them. More importantly there are similarities that are gleaned
from the data as well. At a minimum, the language that each role uses and the
value that they place on the terms exhibit both similarities and differences, but the
terms themselves are of statistically significant importance.

The research is not

meant to be a conclusive answer to whether a single individual can possess
sufficient perspective to successfully merge the two types of organizations
together, but it does provide a foundation for future research into the
characteristics and values that each role assumes.

Illustration 17: Final Outcomes
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In conclusion, while this investigation accomplished much of what was proposed,
it did not provide sufficient insight into language that would answer one of the
problem statements. There is not enough evidence to suggest, in either direction,
whether the language of information executives suggest similar enough
environments that the leadership roles could be assumed by one individual.
Additional research that takes this work further to establish whether the two roles
define terms in a similar manner would be needed before any such assertion could
be contemplated. While it may be argued that a more traditional LSx approach
might have provided more appropriate insight, it would not have satisfied the
identification and assignment of terms that were integral to leadership in these
environments. Indeed, future research in this area need only pay attention to the
question of definitions and roles to be able to produce a more conclusive outcome.
In the meantime, the project was successful in developing a method that used
multiple vectors, samples and methods to develop an understanding of the volumes
of professional literature in these fields and the common language used in position
postings that surround these roles.
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APPENDIX A: UA CONSENT TO PARTICIPATE IN RESEARCH: PART I:
INTERVIEWS

The University of Arizona Consent to Participate in Research
Study Title: Leadership In AAU & ARL Institutions: Do Information Leaders Exhibit Similar
Competencies?
Part I: Interviews

Principal Investigator: Brian Atkinson
This is a consent form for research participation. It contains important information about this
study and what to expect if you decide to participate. Please consider the information
carefully. Feel free to discuss the study with your friends and family and to ask questions before
making your decision whether or not to participate.

Why is this study being done?
This study is being conducted in partial fulfillment of a PhD in Information at the University of
Arizona.
The American Association of College and Research Libraries (ARL), EDUCAUSE and Association
of American Universities (AAU) all acknowledge the importance of information and technology
in higher education. Leadership in both library and technology environments represent a series
of ever-changing and increasingly complex roles and responsibilities that can either effectively
and successfully contribute to research, instruction and academic services, or programs,
curriculum and books have been written that discuss the competencies of leadership in these
roles. Unfortunately, there is a shortage of quantifiable definitions, empirically- and
scientifically-driven and methodologically derived research that combine the rich experiential,
editorial and theoretical wisdom with scientific rigor. By critically investigating existing
anecdotal, editorial and theoretical writing and combining and extending trends by collecting
discrete data utilizing scientific method, the strength of these powerful anecdotes can be
further generalized and applied to a wider population. Similarly, the role of CIO (CIO) and library
dean can be compared in an effort to clearly articulate the competencies of these important
information professionals. As it stands today, much of the literature is arguably short on data
but rife with anecdotes. A solution is to identify competencies and collect data that support
what is seen as popularly accepted, but scientifically unfounded wisdom. Moreover, by clearly
identifying the competencies required of each role, a clearer picture can be developed about
the viability of converging library and information technology organizations. As these two
organizations become increasingly about access to information, some institutions see the
convergence of the organizations as an efficient and effective method to manage the
information landscape. On the other hand, the cultures of these organizations couldn’t be
more different.
HSPP Use Only:
Human Subjects Protection Program
Consent Form T502a v 2015-03
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Leadership in higher education requires its own unique qualities and competencies, but leaders
in roles that provide access to information such as information technology and libraries,
present additional challenges that require leaders in these fields to develop and maintain a
unique set of skills and abilities. These skills and abilities can/often substantially differ from
those of their other higher education and even private sector colleagues. A significant body
of literature has been published that describes the overall competencies of leaders. There has
also been a great deal of writing that describes the competencies of technology and library
leaders in higher education, but much of this literature is found in trade publications and
journals that often lack empirical or scientific methodology. Using the premise that senior
information leadership roles include deans & directors of libraries as well as CIOs, this study
seeks to identify trends and key competencies that are common across the literature and test
the reliability and validity of these terms using empirical research methodologies (e.g. gathering
quantitative data). Secondly, access to information has become a key feature of both the CIO
and the dean’s roles and as result number of institutions have begun to converge these
organizations under a single leadership structure.

What will happen if I take part in this study?
Part I
Subjects will be interviewed for no more than 30 minutes via telephone or Skype. A record of
the discussion will be kept and analyzed. The only identifiable component of the interview will
be whether the subject is a library dean or a chief information officer. Examples of the
questions will be in the form of the following with the highlighted terms being the only part
that changes.
1. “Consider the term ‘x’, how would you define the term in the role of a CIO/library
dean and how important is this this concept to leadership in this field?”

How long will I be in the study?
The duration of your participation in the study ranges from 15 minutes (survey) to ½ hour
(interviews). After answering a series of questions and/or ranking a series of terms, the data
will be anonymously included with other responses.

How many people will take part in this study?
Approximately 6-10 individuals representing ARL and AAU institutions will be interviewed for
this portion of the study.

Can I stop being in the study?
Your participation is voluntary. You may refuse to participate in this study. If you decide to
take part in the study, you may leave the study at any time. No matter what decision you make,
there will be no penalty to you and you will not lose any of your usual benefits. Your decision
will not affect your future relationship with The University of Arizona. If you are a student or
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employee at the University of Arizona, your decision will not affect your grades or employment
status.

What risks, side effects or discomforts can I expect from being in the study?
There are no foreseeable risks, side effects or discomforts from your participation in the study.

What benefits can I expect from being in the study?
A significant proportion of information leaders will contemplate retirement in the next 5-7
years and the ability to identify competencies, correlate them with different information
environments, contexts and services, and respond to the potential dearth of leadership in a
data-driven manner is strategically important. Current literature suggests that 50% of CIOs in
higher education will retire by 2023 with half of that number retiring by 2018 (Schaffauser,
2013). Succession planning is not a well-identified strength in higher education and as a result
finding individuals with the appropriate competencies to lead a rapidly evolving information
environment will become increasingly difficult. The unique nature of higher education suggests
that even those individuals arriving from the private sector may not be adequately prepared for
their new responsibilities and environments. Quantifying the value of role-based competencies
can provide institutions with data that that can help ensure future leaders have the
competencies that drive organizations as well as provide some insight into whether
convergence is universally appropriate or if it is based solely on anomalous and contextual
decisions about specific individuals or institutions.

What other choices do I have if I do not take part in the study?
You may choose not to participate in this study without penalty or loss of benefits to which you
are otherwise entitled.

Will my study-related information be kept confidential?
The study is designed to ensure that no personally identifiable information is collected and/or
associated with any responses that are given. The only feature that will be identifiable will be
the role as either a Chief Information Officer or a Library Dean.
Efforts will be made to keep your study-related information confidential. However, there may
be circumstances where this information must be released. For example, personal information
regarding your participation in this study may be disclosed if required by state law.

Who can answer my questions about the study?
For questions, concerns, or complaints about the study you may contact:
Brian Atkinson
1103 E University Blvd.
PO Box 210025

HSPP Use Only:
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Tucson, AZ 85721-0025
520-626-3909
atkinson@email.arizona.edu
For questions about your rights as a participant in this study or to discuss other study-related
concerns or complaints with someone who is not part of the research team, you may contact
the Human Subjects Protection Program at 520-626-6721 or online at
http://orcr.arizona.edu/hspp.
An Institutional Review Board responsible for human subjects research at The University of
Arizona reviewed this research project and found it to be acceptable, according to applicable
state and federal regulations and University policies designed to protect the rights and welfare
of participants in research.

Signing the consent form
I have read (or someone has read to me) this form, and I am aware that I am being asked to
participate in a research study. I have had the opportunity to ask questions and have had them
answered to my satisfaction. I voluntarily agree to participate in this study.
I am not giving up any legal rights by signing this form. I will be given a copy of this form.

Printed name of subject

Signature of subject

AM/PM
Date and time

HSPP Use Only:
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Will my data or specimens be stored for future research?
Data may be kept for additional review and analysis by the researcher. It will be maintained in
a manner consistent with the study and which does not disclose any personally identifiable
information about the subjects.
Investigator/Research Staff
I have explained the research to the participant or the participant’s representative before
requesting the signature(s) above. There are no blanks in this document. A copy of this form
has been given to the participant or to the participant’s representative.

Printed name of person obtaining consent

Signature of person obtaining consent

AM/PM
Date and time
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APPENDIX B: UA CONSENT TO PARTICIPATE IN RESEARCH: PART II:
SURVEYS

The University of Arizona Consent to Participate in Research
Study Title: Leadership In AAU & ARL Institutions: Do Information Leaders Exhibit Similar
Competencies?
Part 2: Surveys

Principal Investigator: Brian Atkinson
This is a consent form for research participation. It contains important information about this
study and what to expect if you decide to participate. Please consider the information
carefully. Feel free to discuss the study with your friends and family and to ask questions before
making your decision whether or not to participate.

Why is this study being done?
This study is being conducted in partial fulfillment of a PhD in Information at the University of
Arizona.
The American Association of College and Research Libraries (ARL), EDUCAUSE and Association
of American Universities (AAU) all acknowledge the importance of information and technology
in higher education. Leadership in both library and technology environments represent a series
of ever-changing and increasingly complex roles and responsibilities that can either effectively
and successfully contribute to research, instruction and academic services, or programs,
curriculum and books have been written that discuss the competencies of leadership in these
roles. Unfortunately, there is a shortage of quantifiable definitions, empirically- and
scientifically-driven and methodologically derived research that combine the rich experiential,
editorial and theoretical wisdom with scientific rigor. By critically investigating existing
anecdotal, editorial and theoretical writing and combining and extending trends by collecting
discrete data utilizing scientific method, the strength of these powerful anecdotes can be
further generalized and applied to a wider population. Similarly, the role of CIO (CIO) and library
dean can be compared in an effort to clearly articulate the competencies of these important
information professionals. As it stands today, much of the literature is arguably short on data
but rife with anecdotes. A solution is to identify competencies and collect data that support
what is seen as popularly accepted, but scientifically unfounded wisdom. Moreover, by clearly
identifying the competencies required of each role, a clearer picture can be developed about
the viability of converging library and information technology organizations. As these two
organizations become increasingly about access to information, some institutions see the
convergence of the organizations as an efficient and effective method to manage the
information landscape. On the other hand, the cultures of these organizations couldn’t be
more different.
HSPP Use Only:
Human Subjects Protection Program
Consent Form T502a v 2015-03

Consent Version: 02/02/2016
Page 1 of 5

Information Leadership

171

Leadership in higher education requires its own unique qualities and competencies, but leaders
in roles that provide access to information such as information technology and libraries,
present additional challenges that require leaders in these fields to develop and maintain a
unique set of skills and abilities. These skills and abilities can/often substantially differ from
those of their other higher education and even private sector colleagues. A significant body
of literature has been published that describes the overall competencies of leaders. There has
also been a great deal of writing that describes the competencies of technology and library
leaders in higher education, but much of this literature is found in trade publications and
journals that often lack empirical or scientific methodology. Using the premise that senior
information leadership roles include deans & directors of libraries as well as CIOs, this study
seeks to identify trends and key competencies that are common across the literature and test
the reliability and validity of these terms using empirical research methodologies (e.g. gathering
quantitative data). Secondly, access to information has become a key feature of both the CIO
and the dean’s roles and as result number of institutions have begun to converge these
organizations under a single leadership structure.

What will happen if I take part in this study?
Subjects will be asked to complete a short online survey that should take no more than 15
minutes. Subjects will be asked to rank order and associate terms and concepts that are
gathered from the interviews conducted in Part I of the study.
Data will then be analyzed and compared to the frequency analysis data from journals and
professional literature to determine if there is any correlation between the two as well as if
there is any correlation between the two roles (e.g. Chief Information Officer and Library Dean).

How long will I be in the study?
The duration of your participation in the study ranges from 15 minutes (survey) to ½ hour
(interviews). After answering a series of questions and/or ranking a series of terms, the data
will be anonymously included with other responses.

How many people will take part in this study?
A total of 460 individuals from approximately 170 Association of American University (AAU)
institutions and 60 Association of Research Library (ARL) institutions will be included in the
study.

Can I stop being in the study?
Your participation is voluntary. You may refuse to participate in this study. If you decide to
take part in the study, you may leave the study at any time. No matter what decision you make,
there will be no penalty to you and you will not lose any of your usual benefits. Your decision
will not affect your future relationship with The University of Arizona. If you are a student or
employee at the University of Arizona, your decision will not affect your grades or employment
status.
HSPP Use Only:
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What risks, side effects or discomforts can I expect from being in the study?
There are no foreseeable risks, side effects or discomforts from your participation in the study.

What benefits can I expect from being in the study?
A significant proportion of information leaders will contemplate retirement in the next 5-7
years and the ability to identify competencies, correlate them with different information
environments, contexts and services, and respond to the potential dearth of leadership in a
data-driven manner is strategically important. Current literature suggests that 50% of CIOs in
higher education will retire by 2023 with half of that number retiring by 2018 (Schaffauser,
2013). Succession planning is not a well-identified strength in higher education and as a result
finding individuals with the appropriate competencies to lead a rapidly evolving information
environment will become increasingly difficult. The unique nature of higher education suggests
that even those individuals arriving from the private sector may not be adequately prepared for
their new responsibilities and environments. Quantifying the value of role-based competencies
can provide institutions with data that that can help ensure future leaders have the
competencies that drive organizations as well as provide some insight into whether
convergence is universally appropriate or if it is based solely on anomalous and contextual
decisions about specific individuals or institutions.

What other choices do I have if I do not take part in the study?
You may choose not to participate in this study without penalty or loss of benefits to which you
are otherwise entitled.

Will my study-related information be kept confidential?
The study is designed to ensure that no personally identifiable information is collected and/or
associated with any responses that are given. The only feature that will be identifiable will be
the role as either a Chief Information Officer or a Library Dean.
Efforts will be made to keep your study-related information confidential. However, there may
be circumstances where this information must be released. For example, personal information
regarding your participation in this study may be disclosed if required by state law.

Who can answer my questions about the study?
For questions, concerns, or complaints about the study you may contact:
Brian Atkinson
1103 E University Blvd.
PO Box 210025
Tucson, AZ 85721-0025
520-626-3909
atkinson@email.arizona.edu
HSPP Use Only:
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For questions about your rights as a participant in this study or to discuss other study-related
concerns or complaints with someone who is not part of the research team, you may contact
the Human Subjects Protection Program at 520-626-6721 or online at
http://orcr.arizona.edu/hspp.
An Institutional Review Board responsible for human subjects research at The University of
Arizona reviewed this research project and found it to be acceptable, according to applicable
state and federal regulations and University policies designed to protect the rights and welfare
of participants in research.

Signing the consent form
I have read (or someone has read to me) this form, and I am aware that I am being asked to
participate in a research study. I have had the opportunity to ask questions and have had them
answered to my satisfaction. I voluntarily agree to participate in this study.
I am not giving up any legal rights by signing this form. I will be given a copy of this form.

Printed name of subject

Signature of subject

AM/PM
Date and time
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Will my data or specimens be stored for future research?
Data may be kept for additional review and analysis by the researcher. It will be maintained in
a manner consistent with the study and which does not disclose any personally identifiable
information about the subjects.
Investigator/Research Staff
I have explained the research to the participant or the participant’s representative before
requesting the signature(s) above. There are no blanks in this document. A copy of this form
has been given to the participant or to the participant’s representative.

Printed name of person obtaining consent

Signature of person obtaining consent

AM/PM
Date and time
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APPENDIX C: F107: VERIFICATION OF HUMAN SUBJECTS TRAINING
FORM (VOTF)

F107: Verification of Human Subjects Training
Form (VOTF)
Key personnel are required to be listed on the F107 and have current UA CITI training (within the past 4 years) before
they may conduct any activities related to the human research. The NIH defines key personnel as, “the PI and other
individuals who contribute to the scientific development or execution of a project in a substantive, measurable way,
whether or not they receive salaries or compensation (…).”
The HSPP in addition requires that the F107 include:
• Any person consenting subjects
• Those having access to identifiable data
• Faculty advisors for student research
• The study coordinator/contact person
• Individuals working on project who are not affiliated with UA

Use to list all current Key Personnel
IRB Project No.:
Project Title:

Leadership In AAU & ARL Institutions: Do Information Leaders Exhibit Similar
Competencies?

Investigator: Brian Atkinson
Investigator's Contact
520.626.3909/Atkinson@email.arizona.edu
Information:
Alternate Contact:
Alternate Contact's
Phone/Official University Email:
Information:

Name

UA Net ID

Research Role

Bryan Heidorn

Heidorn

Advisor

Brian Atkinson

Atkinson

PI

Department &
Institution

✔ UA
B–UMG
Other
✔ UA
B–UMG
Other
UA
B–UMG
Other
UA
B–UMG
Other
UA
B–UMG
Other

Consenting
Individuals

CITI
Training Date

Yes
No

6/22/15

Yes
No

11/29/15

Yes
No
Yes
No
Yes
No
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F107: Verification of Human Subjects Training
Form (VOTF)
UA
B–UMG
Other
UA
B–UMG
Other
UA
B–UMG
Other
UA
B–UMG
Other

Yes
No
Yes
No
Yes
No
Yes
No

\
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APPENDIX D: F200: APPLICATION FOR HUMAN RESEARCH

F200: Application for Human Research
PROJECT TITLE:

Leadership In AAU & ARL Institutions: Do Information
Leaders Exhibit Similar Competencies?

INVESTIGATOR INFORMATION
Principal Investigator Name,
Degree(s):

Brian Atkinson, MA

Affiliation

þ UA

Principal Investigator UA NetID

Atkinson

Status/Rank:

PhD Candidate/Lecturer

B–UMG

Other:

Center:
Department:

School of Information

College:

College of Social & Behavioral Sciences

Contact phone:

520-626-3909

Official Institutional Email:

Atkinson@email.arizona.edu

ADVISOR CONTACT INFORMATION (REQUIRED FOR ALL STUDENTS AND RESIDENTS)
Name, Degree(s), UA NetID:

Bryan Heidron, PhD, heidorn

Contact phone:

520-621-3565

Official University Email:

heidorn@email.arizona.edu

ALTERNATE/COORDINATOR or Co-PI CONTACT INFORMATION
Name, UA NetID:
Contact phone:
Official University Email:
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SECTION 1: REQUIRED SIGNATURES
1. PRINCIPAL INVESTIGATOR

I will conduct my study according to the University of Arizona HSPP policies and procedures for research with human
subjects.
29 Nov 2015
Brian Atkinson
Signature

Date

Print Name

2. ADVISOR (FOR ALL STUDENTS AND RESIDENTS ACTING AS THE PI)
I will oversee the student researcher according to the University of Arizona HSPP policies and procedures for research with
human subjects.

Signature

Date

Print Name

3. SCIENTIFIC/SCHOLARLY REVIEW (SEE HSPP GUIDANCE ON REQUIREMENTS FOR SCIENTIFIC/SCHOLARLY ASSESSMENT - INCLUDE
DOCUMENTATION FOR OPTIONS A AND B WITH SUBMISSION MATERIALS.)

a.
b.

Nationally based, federal funding organization (NIH, NSF) subject to full peer review
Nationally based, non-federal funding organization (March of Dimes, Amer Academy of Pediatrics) subject to peer
review
c. þLocally constituted peer review (signature required)

Signature

Date

Print Name

4. DEPARTMENT/CENTER/SECTION REVIEW

I have reviewed this application and determined that all departmental requirements are met and that the investigator has
adequate resources to conduct the Human Research.

Signature

Date

Print Name/Email

5. RESPONSIBLE PHYSICIAN (PROJECTS INVOLVING MEDICAL PROCEDURES WHICH THE PI IS NOT AUTHORIZED TO CONDUCT)

I am a physician licensed by the State of Arizona (or US license for the SAVAHCS). I will be responsible for ensuring that all
procedures that are part of this project and that require the attendance of a licensed physician will have a suitable physician
present during the procedures. If at any time this is not possible, I will inform the IRB before any procedures are conducted.

Signature

Date

Print Name

6. NATIVE AMERICAN OR INTERNATIONAL INDIGENOUS POPULATIONS REVIEW

Signature needed only if research takes place in Indian Country or among international Indigenous populations, actively
recruits Native Americans or international Indigenous populations for enrollment, and/or requires stratification of Native
Americans or international Indigenous populations as one of the statistical analyses or study aims.
• Contact American Indian Studies, (520) 621-7108
I have examined the proposal cited above and advise that further appropriate tribal/Indigenous approval
is or
is not
necessary.

Signature
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SECTION 2: GENERAL INFORMATION
1. How many Human Research studies does the PI have open?
None currently
2. How many research staff will be involved in the Human Research?
1
3. What is the expected length of this project?
3 months
4. Retention of study materials before, during, and after completion of the project:
a. Where will original signed consent and PHI Authorization documents be stored (building name
and room)? Location: Communication Building, room 105
b. How long will consents be maintained after conclusion of the project?
þ 6 years (UA standard)
6 years after child reaches 18
Other (explain):
5. Is or will the project be funded by an external funding source? þ No
Yes- Complete below:
a.
b.
c.
d.
e.

Funding PI:
Proposal Title:
Funder Name:
Total funding amount OR per subject amount:
UAccess- Provide one of the following below:
i. Proposal Development #:
ii. Institutional Proposal #:
f. IRB Payment eDoc # (Required for For-profit sponsored research):
Submit complete copy, cover-to-cover, of grant or award.
6. Conflict of Interest (COI):
The Principal Investigator hereby affirms that ALL individuals who meet the definition of investigator
for this project in the current Policy on Investigator Conflict of Interest in Research have completed
the mandatory Conflict of Interest training and Disclosure of Significant Financial Interests.
Yes - All individuals who meet the definition of "investigator" have completed COI training and
þ disclosure.
No (explain):
7. Additional requirements:
Certain types of research require additional regulatory documentation. Please identify which of the
following apply to your project. Complete the appropriate Appendix and submit as part of the
submission materials.
Children (subjects under 18) - Appendix A
Drugs/Devices (A clinical investigation of a drug or device) - Appendix B
Multi-Site study (The UA IRB will review research activities for an investigator or research staff
not affiliated with the UA who is ‘engaged in the research’ (e.g. consenting, collecting data, or
analyzing identifiable information) - Appendix C
Pregnant Women/Neonates - Appendix D
HSPP Use Only:
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Prisoners - Appendix E
Waivers of consent, waiver of a signature, or waiver or alteration of PHI - Appendix F
þ None apply to the proposed study
8. Location of Research Check all that apply
Banner – University Medicine Group:
Phoenix Campus
Tucson Campus
South Campus

Biological specimens
Biological specimens
Biological specimens

Clinical Data
Clinical Data
Clinical Data

University of Arizona Cancer Center:
North Campus
Orange Grove Clinics
Phoenix

Biological specimens
Biological specimens
Biological specimens

Clinical Data
Clinical Data
Clinical Data

Other: The data collection will be accomplished via Qualtrics (online) and in telephone or Skype
interviews from Main Campus.

SECTION 3. PROJECT NARRATIVE
1) Background
The American Association of College and Research Libraries (ARL), EDUCAUSE and Association of
American Universities (AAU) all acknowledge the importance of information and technology in higher
education. Leadership in both library and technology environments represent a series of ever-changing
and increasingly complex roles and responsibilities that can either effectively and successfully contribute
to research, instruction and academic services, or programs, curriculum and books have been written that
discuss the competencies of leadership in these roles. Unfortunately, there is a shortage of quantifiable
definitions, empirically- and scientifically-driven and methodologically derived research that combine the
rich experiential, editorial and theoretical wisdom with scientific rigor. By critically investigating
existing anecdotal, editorial and theoretical writing and combining and extending trends by collecting
discrete data utilizing scientific method, the strength of these powerful anecdotes can be further
generalized and applied to a wider population. Similarly, the role of CIO (CIO) and library dean can be
compared in an effort to clearly articulate the competencies of these important information professionals.
As it stands today, much of the literature is arguably short on data but rife with anecdotes. A solution is to
identify competencies and collect data that support what is seen as popularly accepted, but scientifically
unfounded wisdom. Moreover, by clearly identifying the competencies required of each role, a clearer
picture can be developed about the viability of converging library and information technology
organizations. As these two organizations become increasingly about access to information, some
institutions see the convergence of the organizations as an efficient and effective method to manage the
information landscape. On the other hand, the cultures of these organizations couldn’t be more different.
Does current literature accurately and appropriately describe competencies of information leaders in their
chosen roles in a manner that suggests that convergence of these organizations into a single hierarchical
structure can be accomplished with a single leader with appropriate competencies?
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Ultimately, a significant proportion of information leaders will contemplate retirement in the next 5-7
years and the ability to identify competencies, correlate them with different information environments,
contexts and services, and respond to the potential dearth of leadership in a data-driven manner is
strategically important. Current literature suggests that 50% of CIOs in higher education will retire by
2023 with half of that number retiring by 2018(Schaffauser, 2013). Succession planning is not a wellidentified strength in higher education and as a result finding individuals with the appropriate
competencies to lead a rapidly evolving information environment will become increasingly difficult. The
unique nature of higher education suggests that even those individuals arriving from the private sector
may not be adequately prepared for their new responsibilities and environments. Quantifying the value of
role-based competencies can provide institutions with data that that can help ensure future leaders have
the competencies that drive organizations as well as provide some insight into whether convergence is
universally appropriate or if it is based solely on anomalous and contextual decisions about specific
individuals or institutions.
2) Purpose
Does current literature surrounding leadership in the fields of Chief Information Officer and Library
Dean accurately describe the competencies required to accomplish the role?
Do current job postings reflect the language used in current literature surrounding leadership in the
fields of Chief Information Officer and Library Dean?
Do the literature or the position announcements reflect the competencies that incumbents believe are
important to the role of Chief Information Officer or Library Dean?
Does current literature accurately and appropriately describe competencies of information leaders in
their chosen roles in a manner that suggests that convergence of these organizations into a single
hierarchical structure can be accomplished with a single leader with appropriate competencies?
3) Lay Summary (approximately 400 words)
Leadership in higher education requires its own unique qualities and competencies, but leaders in roles
that provide access to information such as information technology and libraries, present additional
challenges that require leaders in these fields to develop and maintain a unique set of skills and abilities.
These skills and abilities can/often substantially differ from those of their other higher education and even
private sector colleagues. A significant body of literature has been published that describes the overall
competencies of leaders. There has also been a great deal of writing that describes the competencies of
technology and library leaders in higher education, but much of this literature is found in trade
publications and journals that often lack empirical or scientific methodology. Using the premise that
senior information leadership roles include deans & directors of libraries as well as CIOs, this study seeks
to identify trends and key competencies that are common across the literature and test the reliability and
validity of these terms using empirical research methodologies (e.g. gathering quantitative
data). Secondly, access to information has become a key feature of both the CIO and the dean’s roles and
as result number of institutions have begun to converge these organizations under a single leadership
structure.
4) Setting of the Human Research
The human research will be conducted in two parts. The first part consists of short telephone or
Skype interviews where participants are asked to associate terms that have been identified in journal
HSPP Use Only:
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and professional literature as common to a particular career role with the importance that they
place on these terms and why.
The second part of the research will take the data gleaned from the second part to develop a
Qualtrics survey that will be distributed to senior administrators in AAU and ARL universities that
have not already been included in the first portion of the study. These questions will rank order and
correlate terms with the way that they are found in the literature and in job postings for these
position.
5) Resources available to conduct the Human Research
This is a dissertation project and as such all research will be conducted by Brian Atkinson with
oversight of his committee and advisor. Given the data sizes and complexity, it can be analyzed on
desktop and laptop computers owned by Brian Atkinson. The exception to this is the use of
Qualtrics, which is a University of Arizona site license and requires no additional resources.
6) Study Population
Part I
Approximately 4-6 Chief Information Officers and Library Deans will be asked to complete short
telephone interviews. These interviews should last no longer than 30 minutes and will be kept in the
strictest confidence. All questions will be asked from the reference point of a ‘hypothetical’ Library
Dean or Chief Information Officer and not require that the individual share any personal information
or experiences that will identify them.
Part II
Chief Information Officers and Library Deans from approximately 60 AAU and 170 ARL institutions
will be survived using Qualtrics. Since there is overlap between the two organizations, no more than
460 individuals will be contacted. Individuals interviewed in Part I of the study will not be surveyed
in Part II. No information that can be used to describe or identify the individual or the institution will
be collected, analyzed or disseminated. The important data is the ordering of the terms and not the
characteristics of the institution. The nature of the questions should not pose the potential for
psychological or emotional threat to the participants. Additionally, demographics will not be
collected and as a result, the question of pregnancy, etc., is not within the confines of this study.
7) Recruitment Methods and Consenting Process
a. Recruitment Process:
Part I
Subjects will be chosen non-randomly to represent a stratification of aspects of institutions and
libraries from AAU and ARL institutions. Criteria will include features such as size, research budgets,
public or private, etc.
Part II
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Participants will be recruited as representatives of their institutions serving in specific roles (e.g.
Chief Information Officer or Library Dean).
b. Informed Consent:
Part I
Prior to the interview process, individuals will be emailed a letter detailing the process and outcomes
of the interview. They will be provided an opportunity to ‘opt out’ of the interview if they feel
inclined to do so by simply selecting the link in Qualtrics that removes them from the mailing
list/panel. They will be asked to reply to the email with confirmation of their consent and the time
that the interview will be conducted. This will also provide them an opportunity to ask any questions
that they may have regarding the study.
Part II
Prior to beginning the Qualtrics survey, a preliminary page will provide information conforming to
Informed Consent and an option to leave the survey without completing it, or to return to the study
at a later time, will be provided. An email and other contact information will be provided for any
questions regarding the survey. By typing their name and selecting a “I Agree’ button in the survey,
they will be advanced to the first question. This initial page will be stored individually from the rest
of the survey and the two will not be associated with each other in any manner.
8) Research procedures involved in the Human Research
Part I
Subjects will be interviewed for no more than 30 minutes via telephone or Skype. A record of the
discussion will be kept and analyzed until the end of the project when it will be destroyed. The only
identifiable component of the interview will be whether the subject is a library dean or a chief
information officer. Examples of the questions will be in the form of the following with the
highlighted terms being the only part that changes.
1. “Consider the term ‘creativity’, how would you define the term in the role of a CIO/library
dean and how important is this this concept to leadership in this field?”
2. “Consider the term ‘negotiation’, how would you define the term in the role of a CIO/library
dean and how important is this this concept to leadership in this field?”
3. “Consider the term ‘collaboration’, how would you define the term in the role of a
CIO/library dean and how important is this this concept to leadership in this field?”
A list of these terms will be developed using a frequency analysis of current higher education
leadership literature.
Part II
Subjects will be asked to complete a short online survey that should take no more than 15 minutes.
Subjects will be asked to rank order and associate terms and concepts that are gathered from the
interviews conducted in Part I of the study.
Data will then be analyzed and compared to the frequency analysis data from journals and
professional literature to determine if there is any correlation between the two as well as if there is
any correlation between the two roles (e.g. Chief Information Officer and Library Dean).
HSPP Use Only:
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9) Cost to subjects
There will be no cost associated with this investigation for the subjects. The only time requirements
will be approximately 30 minutes for to complete the interview or 15 minutes to complete the
survey.
10) Risks to subjects
There should be no risks associated with this study. By not including any information that can be
used to identify the subjects, their answers will have a degree of anonymity associated with only
knowing what the sample represented (e.g. AAU/ARL).
11) Potential benefits to subjects and/or society
Ultimately, a significant proportion of information leaders will contemplate retirement in the next 5-7
years and the ability to identify competencies, correlate them with different information environments,
contexts and services, and respond to the potential dearth of leadership in a data-driven manner is
strategically important. Current literature suggests that 50% of CIOs in higher education will retire by
2023 with half of that number retiring by 2018(Schaffauser, 2013). Succession planning is not a wellidentified strength in higher education and as a result finding individuals with the appropriate
competencies to lead a rapidly evolving information environment will become increasingly difficult. The
unique nature of higher education suggests that even those individuals arriving from the private sector
may not be adequately prepared for their new responsibilities and environments. Quantifying the value of
role-based competencies can provide higher education with data that that can help ensure future leaders
have the competencies that drive organizations as well as provide some insight into whether convergence
is universally appropriate or if it is based solely on anomalous and contextual decisions about specific
individuals or institutions.
12) Provisions to protect the privacy of subjects and the confidentiality of data
a. Protection of subject privacy:
Part I
Data will be collected and analyzed using AtlasTi, or equivalent. Any information that may make the
individual identifiable outside of their role as a CIO or Library Dean, will be removed permanently. The
original recording will be replaced with a transcript that will not have identifiable information. They will
be simply known as “CIO#1”, “CIO#2”, “CIO#3”… There is no reason to maintain any identifiable
information at any point once the interviews are completed. And, even during that time, only whether
an individual has been interviewed or not will be maintained and not their association with a particular
answer or discussion.
Part II
Qualtrics provides a method for ‘anonymizing responses’ by either managing the flow of the survey or
via survey options. “Note: This automatically removes panel information and IP address from collected
responses. This will apply to every response collected and cannot be undone
http://www.qualtrics.com/university/researchsuite/advanced-building/survey-flow/anonymizeresponses/).”
b. Protection of data confidentiality
HSPP Use Only:
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Part I
See previous response.
Part II
By using the ‘anonymizing responses’ feature of Qualtrics, there is no concern regarding long-term
protection of data confidentiality since the identifying data is never collected by the researcher in the
first place. .
13) Sharing of results with subjects
The outcome and final analysis of the data will be made available via the dissertation and a website
which will be identified to study participants after the study and subsequent analysis have been
completed. This website will be maintained as long as the University of Arizona maintains the
appropriate accounts and/or researcher is affiliated with the University of Arizona.

14)

Future use and long-term storage of data or specimens
Data may be kept for additional review and analysis by the researcher. It will be maintained in a
manner consistent with the study and which does not disclose any personally identifiable
information about the subjects.

SECTION 4: LIST OF ATTACHMENTS FOR THIS SUBMISSION (REQUIRED) (Items listed here are
expected to be attached as separate documents. These documents will appear in the UA HSPP IRB
approval letter as 'documents submitted concurrently' with the review.)
Document Name

Version Date

1. Biographical Sketch: Brian Atkinson

1. 13 May 2016

2. Resume: Brian Atkinson

2. 11 November 2015

3. The University of Arizona Consent to Participate in Research:
Interview

3. 2 February 2016

4. The University of Arizona Consent to Participate in Research: Survey

4. 23 February 2016

5. Survey Letter

5. 21 February 2016

6. Interview Letter

6. 21 February 2016

7. CITI Training Completion: Brian Atkinson

7. 17 February 2016

8. CITI Training Completion: Bryan Heidorn

8. 22 February 2016

9. Appendix F: Alteration/Waiver of Consent or Alteration/Waiver of
PHI

9. 23 February 2016

10. F107: Verification of Human Subjects Training Form (VOTF)

10. 21 February 2016

See HSPP website for submission requirements.
Items needed for approval:
• F107: Verification of Training Form
• Current PI/Co-PI CVs or biosketch, if not included with copy of grant application
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Informed Consent/Permission/Assent Form(s) – including study specific release of information documents, DHHS
approved sample consent forms. If consent will not be documented in writing, a script of information to be provided
orally to subjects

Other Items as applicable:
• Appendix A - Children
• Appendix B - Drug/Device
• Appendix C- Multi Site Research
• Appendix D- Pregnant Women and Neonates
• Appendix E- Prisoners
• Appendix F- Waiver of Consent/ PHI
• Biosafety Review letter (for UA - Institutional Biosafety Committee)
• Certificate of Confidentiality
• Compressed Gases Review letter (for UA – Research Instrumentation)
• Contract – complete or draft copy of contract including budget
• Data Collection Tools – surveys, questionnaires, diaries not included in the protocol, data abstraction form for
records review
• Data Monitoring Charter and Plan
• Drug/Device information – Investigator's Brochure, drug product sheet, device manual, user's manual, instructions
for use, package insert, IND/IDE documentation, FDA 1572 form, 510k indication, FDA exemption, sponsor
determination of device risk, etc.
• Export Control Review
• Grant Application(s) – cover-to-cover copy of grant, regardless of home institution or funding agency, and a copy of
the Notice of Grant Award.
• Other Approval letters (e.g., school districts, Tribal, other IRB approvals)
• Participant Materials – written materials to be provided to or meant to be seen or heard by subjects (e.g. study
newsletter, physician to participant letter, wallet cards, incentive items, holiday/birthday cards, certificates,
instructional videos/written guides, calendars, certification of achievement, etc.)
•
Payer coverage analysis
• PHI Authorization Form(s)
• Protocol – including all amendments/revisions, sub- or extension-studies
• Radiation Safety Review letter- needed regardless if the radiation device is approved and used standard of care
• Recruitment Materials – telephone scripts, flyers, brochures, websites, email texts, radio/television spots,
newspaper advertisements, press releases, etc.
• Scientific Review Committee letter (for cancer related projects – AZCC SRC; other units as applicable if the unit has a
scientific review committee)
• Site Authorizations for research purposes and/or access to administrative records/samples
o External sites (such as schools, other hospitals or campuses, etc.)
o B–UMG approval
• Supplemental site information (for sites engaged in research where the UA is the IRB of record)
o Copy of any approvals granted from that site (including determinations if this site has an IRB of its own)
o Site-specific F107
o Copy of the site's human subjects training policy
o CV and medical license (if applicable) of site PI
• Travel Authorization documentation (for UA – Office of Global Initiatives)
• Use of retrospective research samples and/or data – IRB approval letter, original consent under which
samples/data were collected, letter allowing access to samples
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APPENDIX E: INTERVIEW/QUALITATIVE QUESTIONS

Qualtrics Survey Software

https://uarizona.co1.qualtrics.com/ControlPanel/Ajax.php?action=...

English

Demographics
Please answer the following questions to help describe your role and the environment in which others look to you for leadership. This information will be kept in the strictest of confidence in
accordance with the requirements of the University of Arizona's Institutional Review Board and under no circumstances will the information be used to reconstruct your identity or the identity of
the institution you represent.
Please select your gender
Male
Female
What is your age?
under 35 years old
35-44 years old
45-54 years old
55-64 years old
65-74 years old
74 years or older
Please select your role at the institution you represent
Chief Information Officer/CIO
Dean of Libraries/Director of Libraries/University Librarian
Please select any additional titles that describe your role at the institution
University Librarian
Associate Librarian
Assistant Librarian
Professor
Associate Professor
Assistant Professor
Lecturer
Research Scientist
Other
Please select any additional titles that describe your role at the institution
Professor
Associate Professor
Assistant Professor
Lecturer
Librarian
Associate Librarian
Assistant Librarian
Research Scientist
Other
Are you tenured, tenure-eligible, continuing, continuing-eligible or equivalent?
Yes
No
Are you tenured, tenure-eligible, continuing, continuing-eligible or equivalent?
Yes
No

1 of 15

6/30/17, 7:18 AM
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https://uarizona.co1.qualtrics.com/ControlPanel/Ajax.php?action=...

How long have you been in your current role?
Less than 1 year
1-2 years
2-3 years
3-5 years
5-10 years
10 years or more
Over the span of your career, how long have you been in a role similar to the one you are currently in?
This is the first time I have been in this role
Less than 1 year
1-2 years
2-3 years
3-5 years
5-10 years
10 years or more
Who do you report to?
President or Chancellor of the institution
Provost, Vice Chancellor or Executive Vice President
Chief Financial Officer (CFO)
System-wide Chief Information Officer (CIO)
Other
Please describe

Disciplines
Education: Select the highest degree of education that you have completed
High School Graduate
Some college
Trade/technical or vocational training
Associate Degree
Bachelor's Degree
Some post-graduate work
Master's Degree
Professional Degree
Doctorate Degree
Please describe

2 of 15
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Please select the focus of your professional degree
Master of Business Administration (MBA)
Master of Divinity (MDiv)
Master of Library Science (MLS, MLIS, MSLS)
Master of Public Administration (MPA)
Master of Public Health (MPA)
Master of Social Work (MSW)
Master of Laws (LLM)
Master of Arts in Liberal Studies (MA, MALS, MLA/ALM, MLS)
Master of Fine Arts (MFA)
Master of Music (MM/MMus)
Master of Education (MEd, MSEd, MIT, MAEd, MAT)
Master of Engineering (MEng)
Master of Architecture (MArch)
Juris Doctorate (JD)
Medical Doctor (MD)
Doctor of Dental Surgery (DDS)
Doctor of Pharmacy (PharmD)
Other
Please select the focus of your research doctorate (select as many as are appropriate)
Business Management & Administration
Communication
Computer Science
Library & Information Science
Education (Research & Administration, Teacher Education, Teaching Fields)
Engineering
Humanities (History, Foreign Languages & Literature, Letters, Other Humanities)
Life Sciences (Agricultural & Natural Sciences, Biological and Biomedical Sciences, Health Sciences)
Mathematics
Physical Sciences (Astronomy, Atmospheric Science, Chemistry, Geological & Earth Sciences, Ocean & Marine Sciences, Physics)
Psychology (Behavioral Analysis, Clinical Psychology, Cognitive Neuroscience, Cognitive Psychology, Community Psychology, Counseling, Developmental & Child
Psychology, Educational Psychology, Family Psychology, Health & Medical Psychology, Human Development, Industrial & Organizational Psychology, Marriage & Family
Therapy & Counseling, Neuropsychology, Personality Psychology, Psychometrics & Quantitative Psychology, School Psychology, Social Psychology)
Social Sciences (Anthropology, Area/Ethic/Cultural Studies, Criminal Justice, Criminology, Demography, Econometrics, Economics, Gender & Women's Studies, Geography,
Gerontology, International Relations, Linguistics, Environmental & Natural Resources, Political Science, Public Policy, Sociology, Statistics, Urban Affairs, Social Sciences)
Other (Architecture, Family & Consumer Science/Human Science, Parks/Sports/Fitness, Public Administration, Social Work, Theology)
Please select the type of the Master's Degree that you earned
Master of Arts
Master of Science
Other
Please describe

Please select the type of Bachelor's Degree that you earned
Bachelor of Arts (BA, AB)
Bachelor of Science (BS, Bc, BSc, SB, ScB)
Professional Bachelor's Degree (BFA, BEng, BE, BSE, BBA, BBus, BA(Econ), BSc(Econ), BSc, BSN, BMus, BScEd, BSW)
Please select the discipline of your Bachelor of Arts degree (BA, AB)
Humanities (History, Linguistics, Philosophy, Religion)
Social Sciences, (Anthropology, Archeology, Area Studies, Economics, Ethnic & Cultural Studies, Gender & Sexuality Studies, Geography, Organizational Studies, Political
Science, Sociology)
other
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Please describe

Please select the discipline of your Master of Arts degree (MA)
Humanities (History, Linguistics, Philosophy, Religion)
Social Sciences, (Anthropology, Archeology, Area Studies, Economics, Ethnic & Cultural Studies, Gender & Sexuality Studies, Geography, Organizational Studies, Political
Science, Sociology)
other
Please describe

Please select the discipline of your Master of Science degree (MS)
Agriculture
Biology
Chemistry
Earth Sciences
Life Sciences
Mathematics
Physics
Space Sciences
Other
Please select the discipline of your Bachelor of Science degree (BS, Bc, BSc, SB, ScB)
Agriculture
Biology
Chemistry
Earth Sciences
Life Sciences
Mathematics
Physics
Space Sciences
Other
Please describe

Please select the discipline of your professional Bachelor Degree (BFA, BEng, BE, BSE, BBA, BBus, BA(Econ), BSc(Econ), BSc, BSN, BMus, BScEd, BSW)
Architecture
Fine Arts
Engineering
Business and Management
Computer & Information Systems
Healthcare, Medicine & Nursing
Divinity & Theology
Journalism
Education
Social Work
Technology
Hospitality & Tourism
Public Affairs and Policy
Other
Please describe
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Qualtrics Survey Software

https://uarizona.co1.qualtrics.com/ControlPanel/Ajax.php?action=...

Please describe

What is the nature of your institution?
Public
Private (non-profit)
Private (for profit)
Institution Size
Undergraduate
Graduate & Professional
Does your institution belong to the Association of Research Libraries?
Yes
No
Unsure
Publications
What professional publications do you read?
Read?
Yes

Frequency
No

Weekly Monthy Quarterly Periodically

What is your PRIMARY reason
To research new
TECHNOLOGIES

To keep current with
To keep current with
Management techniques LEADERSHIP techniques
and theories
and theories

To maintain my
scholarship and
research

Chronicle of
Higher Education
Journal of Higher
Education
EDUCAUSE
Review
Information &
Management
Chief Information
Officer
InformationWeek
Library
Management
Library Leadership
& Management
College and
Research Libraries
MIS Quarterly
Journal of Library
Administration
Advances in
Library
Administration and
Organization
The Journal of
Information
Technology
Management
Other
Which other journals and publications do you regularly refer to?

Position Announcements

5 of 15

6/30/17, 7:18 AM

Information Leadership

Qualtrics Survey Software

192

https://uarizona.co1.qualtrics.com/ControlPanel/Ajax.php?action=...

Where does your institution typically post job announcements for executive level positions in information disciplines?
Chronicle of Higher Education
Higher Ed Jobs
EDUCAUSE
ALA Job List
LITA : Jobs in Library and Information Technology
Institutional Human Resources Website
Other
Please describe

Tokens
The following selection of terms represent the most frequently occurring terms found in a sample of contemporary higher education literature and position postings. Common terms, such as 'the
'the',',
'and',
and', 'of
'of'' etc., have been removed using natural language processing tools and methods. While some terms may seem ambiguous, please keep in mind the context and environment from where
they were sampled. Consider any literature you have encountered recently that considers 'leadership',
'leadership', 'higher education',
education', 'information' and 'technology'.
'technology'.
You will be asked to identify selection of terms that are 'EXTREMELY
'EXTREMELY IMPORTANT',
IMPORTANT', VERY IMPORTANT'
IMPORTANT' and 'MODERATELY IMPORTANT'
IMPORTANT' to your role as a leader. There will be a
number of terms that are not identified as important. This is perfectly acceptable, since it helps to further discern between important terms and those which have lesser value.
The purpose of this process is to identify those selections of terms that are appropriate to your experience. Please be sure to select those terms that reflect your perspective and experience.
experience.
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The following groups of terms represent the most frequently occurring terms found in a sample of higher education literature and position postings. Common terms, such as 'the', 'and', 'of' etc.,
have been removed using natural language processing tools and methods.
Please choose three sets of terms that you consider 'EXTREMELY IMPORTANT' to your role as a leader.
Institution (institute, institution, institutional, enterprise, program, campus, university, college)
Abilities (responsibility, competencies, ability, skill)
Development (develop, development)
Education (practice, education, lesson, workshop, degree, train, learn)
Knowledge (knowledge, information, experience)
Management (manager, management, business, policy)
Future (vision, mission, focus, strategic, future)
Activities (start, step, action, activity, continue)
Service (help, serve, service)
Success (effective, solution, increase, build, answer, goal, achieve, success, successful)
Candidate (apply, candidate, nomination, job, employee, employment)
Role (Staff, Position, Role, Librarian, Director, CIO, Dean, Provost)
Colleagues (team-mate, equal, woman, mentor, professional, senior, peer)
Document (report, issue, term, page, pdf)
Leading (leadership, leader, lead)
Tools (technical, technology, software, www, web, Internet, online, collection, http, book, data, reference, library)
Faculty (academic, student, faculty, rank, instructional, research)
Challenges (challenge, risk, hard, opportunity)
Seek (seek, identify, recognize, perspective)
Medical (medical, medicine, health)
Think (think, question, advice, study)
Communicate (communication, talk, discussion, understand, collaborate, relate, meet, meeting)
Strength (strength, strong)
Base (base, volume, level)
Grow (grow, benefit, foster, change, idea, create, innovative, encourage)
Project (project, plan, assess, review, task, require, resource, process)
Model (model, trust, security, model, aspire, maintain, responsible, commitment, decision)
Involve (involve, include, share, participant, approach, bring, ensure, provide, committee)
Critical (critical, significant)
Association (association, ALA, EDUCAUSE, conference)
People (people, community, public, generation, personal, culture, individual)
Organization (relationship, network, organizational, structure)
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The following groups of terms represent the most frequently occurring terms found in a sample of higher education literature and position postings. Common terms, such as 'the', 'and', 'of' etc.,
have been removed using natural language processing tools and methods.
Please choose three sets of terms that you consider 'VERY IMPORTANT' to your role as a leader.

» Institution (institute, institution, institutional, enterprise, program, campus, university, college)
» Abilities (responsibility, competencies, ability, skill)
» Development (develop, development)
» Education (practice, education, lesson, workshop, degree, train, learn)
» Knowledge (knowledge, information, experience)
» Management (manager, management, business, policy)
» Future (vision, mission, focus, strategic, future)
» Activities (start, step, action, activity, continue)
» Service (help, serve, service)
» Success (effective, solution, increase, build, answer, goal, achieve, success, successful)
» Candidate (apply, candidate, nomination, job, employee, employment)
» Role (Staff, Position, Role, Librarian, Director, CIO, Dean, Provost)
» Colleagues (team-mate, equal, woman, mentor, professional, senior, peer)
» Document (report, issue, term, page, pdf)
» Leading (leadership, leader, lead)
» Tools (technical, technology, software, www, web, Internet, online, collection, http, book, data, reference, library)
» Faculty (academic, student, faculty, rank, instructional, research)
» Challenges (challenge, risk, hard, opportunity)
» Seek (seek, identify, recognize, perspective)
» Medical (medical, medicine, health)
» Think (think, question, advice, study)
» Communicate (communication, talk, discussion, understand, collaborate, relate, meet, meeting)
» Strength (strength, strong)
» Base (base, volume, level)
» Grow (grow, benefit, foster, change, idea, create, innovative, encourage)
» Project (project, plan, assess, review, task, require, resource, process)
» Model (model, trust, security, model, aspire, maintain, responsible, commitment, decision)
» Involve (involve, include, share, participant, approach, bring, ensure, provide, committee)
» Critical (critical, significant)
» Association (association, ALA, EDUCAUSE, conference)
» People (people, community, public, generation, personal, culture, individual)
» Organization (relationship, network, organizational, structure)
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The following groups of terms represent the most frequently occurring terms found in a sample of higher education literature and position postings. Common terms, such as 'the', 'and', 'of' etc.,
have been removed using natural language processing tools and methods.
Please choose three sets of terms that you consider 'MODERATELY IMPORTANT' to your role as a leader.

» Institution (institute, institution, institutional, enterprise, program, campus, university, college)
» Abilities (responsibility, competencies, ability, skill)
» Development (develop, development)
» Education (practice, education, lesson, workshop, degree, train, learn)
» Knowledge (knowledge, information, experience)
» Management (manager, management, business, policy)
» Future (vision, mission, focus, strategic, future)
» Activities (start, step, action, activity, continue)
» Service (help, serve, service)
» Success (effective, solution, increase, build, answer, goal, achieve, success, successful)
» Candidate (apply, candidate, nomination, job, employee, employment)
» Role (Staff, Position, Role, Librarian, Director, CIO, Dean, Provost)
» Colleagues (team-mate, equal, woman, mentor, professional, senior, peer)
» Document (report, issue, term, page, pdf)
» Leading (leadership, leader, lead)
» Tools (technical, technology, software, www, web, Internet, online, collection, http, book, data, reference, library)
» Faculty (academic, student, faculty, rank, instructional, research)
» Challenges (challenge, risk, hard, opportunity)
» Seek (seek, identify, recognize, perspective)
» Medical (medical, medicine, health)
» Think (think, question, advice, study)
» Communicate (communication, talk, discussion, understand, collaborate, relate, meet, meeting)
» Strength (strength, strong)
» Base (base, volume, level)
» Grow (grow, benefit, foster, change, idea, create, innovative, encourage)
» Project (project, plan, assess, review, task, require, resource, process)
» Model (model, trust, security, model, aspire, maintain, responsible, commitment, decision)
» Involve (involve, include, share, participant, approach, bring, ensure, provide, committee)
» Critical (critical, significant)
» Association (association, ALA, EDUCAUSE, conference)
» People (people, community, public, generation, personal, culture, individual)
» Organization (relationship, network, organizational, structure)
Which of these terms has the most significant impact on your leadership role?
Technical
Technology
Software
www, web, internet, http
online
collection
book
data
reference

Which of these terms has the most significant impact on your leadership role? Why?
think
question
advice
study

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Effective
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Solution
Increase
Build
Answer
Goal
Achieve
Success
Successful

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Strength
Strong

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Help
Serve
Service

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Seek
Identify
Recognize
Perspective

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Staff
Position
Role
Librarian
Director
CIO
Dean
Provost

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Project
Plan
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Assess
Review
Task
Require
Resource
Process

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Model
Trust
Security
Model
Aspire
Maintain
Responsible
Commitment
Decision

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Medical
Medicine
Health

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Manager
Management
Business
Policy

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Leadership
Leader
Lead

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Knowledge
Information
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Expertise

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Involve
Include
Share
Participate
Approach
Bring
Ensure
Provide
Committee

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Institute
Institution
Institutional
Enterprise
Program
Campus
University
College

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Vision
Mission
Focus
Strategic
Future

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Grow
Benefit
Foster
Change
Idea
Create
Innovative
Encourage
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Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Academic
Student
Faculty
Rank
Instructional
Research

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Report
Issue
Term
Page
PDF

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Develop
Development

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Critical
Significant

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Communication
Talk
Discussion
Understand
Collaborate
Relate
Meet
Meetings

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Team-mate
Equal
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Woman
Mentor
Professional
Senior
Peer

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Base
Volume
Level

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
ALA
Association
EDUCAUSE
Conference

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Start
Step
Action
Activity
Continue

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Responsibility
Competencies
Ability
Skill

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Relationship
Network
Organizational
Structure

14 of 15

6/30/17, 7:18 AM

Information Leadership

Qualtrics Survey Software

201

https://uarizona.co1.qualtrics.com/ControlPanel/Ajax.php?action=...

Which of the following terms, or term, has the most significant impact on your leadership role? Why?
Apply
Candidate
Nomination
Job
Employee
Employment

Meta Data
Browser Meta Info
This question will not be displayed to the recipient.
Browser: Firefox
Version: 54.0
Operating System: Macintosh
Screen Resolution: 1920x1080
Flash Version: 26.0.0
Java Support: 0
User Agent: Mozilla/5.0 (Macintosh; Intel Mac OS X 10.12; rv:54.0) Gecko/20100101 Firefox/54.0
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Individual Demographics

Leadership in AAU & ARL Institutions: Do Information Leaders Exhibit Similar
Competencies?
Research Survey

The attached Informed Consent (in PDF format) is being provided to ensure that
you are aware of your rights to confidentiality and that the information you are
providing is treated according to the rules and guidelines established by the
University of Arizona Institutional Review Board. By printing your full name in
the space provided below and electing to continue, you are acknowledging the
'Informed Consent' document in its entirety.

Informed Consent

Name of Subject:

Time: 07:19:45
Date: 30 Jun 2017

Please answer the following questions to help describe your role and the
environment that you work in. This information will be kept in the strictest of
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confidence in accordance with the requirements of the University of Arizona's
Institutional Review Board and under no circumstances will the information be
used to reconstruct your identity or the identity of the institution you represent.

Please select your gender
Male
Female
Prefer not to state

Please select your role at the institution you represent
Chief Information Oﬃcer/CIO
Dean of Libraries

Please select any additional titles that describe your role at the institution
Librarian
Associate Librarian
Assistant Librarian
Professor
Associate Professor
Assistant Professor
Lecturer
other
no other role
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Please select any additional titles that describe your role at the institution
Librarian
Associate Librarian
Assistant Librarian
Professor
Associate Professor
Assistant Professor
Lecturer
other

Are you tenured, tenure eligible, continuing or continuing eligible, or equivalent?
Yes
No

Are you tenured, tenure eligible, continuing or continuing eligible, or equivalent?
Yes
No
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How long have you been in your current role?
Less than 1 year
1-2 years
2-3 years
3-5 years
5-10 years
10 years or more

Who do you report to?
President or Chancellor of the institution
Provost, Vice Chancellor or Executive Vice President
Chief Financial Oﬃcer (CFO)
System-wide Chief Information Oﬃcer (CIO)
other

What is the title of your direct supervisor?

4 of 16

6/30/17, 7:20 AM

Information Leadership

Qualtrics Survey Software

206

https://uarizona.co1.qualtrics.com/ControlPanel/Ajax.php?action=...

What is your age?
under 35 years old
35-44 years old
45-54 years old
55-64 years old
65-74 years old
74 years or older

Education: Select the highest degree of education that you have completed
High School Graduate
Some college
Trade/technical or vocational training
Associate Degree
Bachelors Degree
Some post-graduate work
Masters Degree
Professional Degree
Doctorate Degree
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Please select the focus of your professional degree
Master of Business Administration (MBA)
Master of Divinity (MDiv)
Master of Library Science (MLS, MLIS, MSLS)
Master of Public Administration (MPA)
Master of Public Health (MPA)
Master of Social Work (MSW)
Master of Laws (LLM)
Master of Arts in Liberal Studies (MA, MALS, MLA/ALM, MLS)
Master of Fine Arts (MFA)
Master of Music (MM/MMus)
Master of Education (MEd, MSEd, MIT, MAEd, MAT)
Master of Engineering (MEng)
Master of Architecture (MArch)
Juris Doctorate (JD)
Medical Doctor (MD)
Doctor of Dental Surgery (DDS)
Doctor of Pharmacy (PharmD)
Other

What is the focus of your professional degree?
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Please select the focus of your research doctorate (select as many as are
appropriate)
Business Management & Administration
Communication
Computer Science
Library & Information Science
Education (Research & Administration, Teacher Education, Teaching Fields)
Engineering
Humanities (History, Foreign Languages & Literature, Letters, Other Humanities)
Life Sciences (Agricultural & Natural Sciences, Biological and Biomedical Sciences, Health
Sciences)
Mathematics
Physical Sciences (Astronomy, Atmospheric Science, Chemistry, Geological & Earth
Sciences, Ocean & Marine Sciences, Physics)
Psychology (Behavioral Analysis, Clinical Psychology, Cognitive Neuroscience, Cognitive
Psychology, Community Psychology, Counseling, Developmental & Child Psychology,
Educational Psychology, Family Psychology, Health & Medical Psychology, Human
Development, Industrial & Organizational Psychology, Marriage & Family Therapy &
Counseling, Neuropsychology, Personality Psychology, Psychometrics & Quantitative
Psychology, School Psychology, Social Psychology)
Social Sciences (Anthropology, Area/Ethic/Cultural Studies, Criminal Justice, Criminology,
Demography, Econometrics, Economics, Gender & Women's Studies, Geography,
Gerontology, International Relations, Linguistics, Environmental & Natural Resources,
Political Science, Public Policy, Sociology, Statistics, Urban Aﬀairs, Social Sciences)
Other (Architecture, Family & Consumer Science/Human Science, Parks/Sports/Fitness,
Public Administration, Social Work, Theology)

Please select the type of the Masters Degree that you earned
Master of Arts
Master of Science
Other
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What field or discipline did you study in your Masters Degree?

Please select the type of Bachelors Degree that you earned
Bachelor of Arts (BA, AB)
Bachelor of Science
Professional Bachelors Degree

Please select the discipline of your Bachelor of Arts degree (BA, AB)
Humanities (History, Linguistics, Philosophy, Religion)
Social Sciences, (Anthropology, Archeology, Area Studies, Economics, Ethnic & Cultural
Studies, Gender & Sexuality Studies, Geography, Organizational Studies, Political Science,
Sociology)
other

What field or discipline did you study in your Bachelor of Arts Degree?

Please select the discipline of your Master of Arts degree (MA)
Humanities (History, Linguistics, Philosophy, Religion)
Social Sciences, (Anthropology, Archeology, Area Studies, Economics, Ethnic & Cultural
Studies, Gender & Sexuality Studies, Geography, Organizational Studies, Political Science,
Sociology)
other

What field or discipline did you study in your Masters Degree?
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Please select the discipline of your Master of Science degree (MS)
Agriculture
Biology
Chemistry
Earth Sciences
Life Sciences
Mathematics
Physics
Space Sciences
Other

What field or discipline did you study in your Masters Degree?

Please select the discipline of your Bachelor of Science degree (BS, Bc, BSc,
SB, ScB)
Agriculture
Biology
Chemistry
Earth Sciences
Life Sciences
Mathematics
Physics
Space Sciences
Other

What field or discipline did you study in your Bachelors Degree?
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Please select the discipline of your professional Bachelor Degree (BFA, BEng,
BE, BSE, BBA, BBus, BA(Econ), BSc(Econ), BSc, BSN, BMus, BScEd, BSW)
Architecture
Fine Arts
Engineering
Business and Management
Computer & Information Systems
Healthcare, Medicine & Nursing
Divinity & Theology
Journalism
Education
Social Work
Technology
Hospitality & Tourism
Public Aﬀairs and Policy
Other

What field or discipline did you study in your Bachelors Degree?

Institutional Demographics
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What is the nature of your institution?
Public
Private (non-profit)
Private (for profit)

Institution Size
Undergraduate
Graduate & Professional

Does your institution belong to the Association of Research Libraries (ARL) ?
Yes
No

Does your institution belong to the Association of American Universities (AAU)?
Yes
No

Final Questions
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Please indicate the importance of the following randomized terms relative to the
role you currently occupy at your institution. These terms have been identified in
a previous qualitative and quantitative stages of this project as frequently
occurring in position postings or literature related to leadership in your field.

Extremely
Important

Very
Important

Slightly
Important

Not
Important At
All

Communicate
Activities
Future
Strength
Service
Challenges
Role
Organization
Involve
Colleagues
Critical
Model
Institution
People
Development
Success
Project
Management
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The list below represents all the terms that you selected as "extremely
important" in the previous question. Using your background and experience as
a point of reference, rearrange those terms according to their relative importance
to the role that it plays in your field by dragging and dropping them into order
from greatest importance (first) to least importance (last).

» Future
» Leading
» Colleagues
» Communicate
» Abiliies
» Development
» Education
» Institution
» Organization
» Service
» Grow
» People
» Success
» Activities
» Challenges
» Critical
» Document
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» Faculty
» Involve
» Knowledge
» Management
» Model
» Project
» Role
» Strength
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The following terms represent responses from a previous qualitative stage of this
project. Please assign values to these terms and statements by indicating the
strength of your agreement or disagreement with the application, use, context,
and/or analogy represented by the phrases adjacent to each of the bold terms.
Strongly
agree

Agree

Somewhat
agree

Somewhat
disagree

Disagree

Leader: Individual has the ability to
choose.
Eﬀectiveness: Tradeoﬀ
Achievement: Outcomes that are
diﬃcult to obtain
University: Society expects universities
to make discoveries to meet their
needs.
Leadership: You can learn from the
past.
Vision: Inspirational and focus on the
'big' picture.
Leadership: Achieving institutional
goals.
Leadership: Enables the discovery
process to help change the status quo.
Communication: Central staﬀ and
governing groups need to know what
the priorities are each year and how we
are progressing towards achieving
those priorities.
Mission: Helps to identify strategies
that will be employed to advance the
vision at the operational level.
Strategic: Always need to be looking
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APPENDIX G: EXAMPLE OF SEARCH QUERIES
LIBRARY SEARCH QUERIES
((LIBRARY) OR (LIBRARIES)) AND ((UNIVERSITY) OR (COLLEGE)) AND
((DEAN) OR (DIRECTOR)) AND ((LEADER) OR (LEADERSHIP)) AND
((CHARACTERISTICS) OR (CHARACTER)) OR ((QUALITIES) OR
(QUALITY)) OR (EXPERIENCE) OR ((SKILLS) OR (SKILLS))

(LIBRARY) OR (LIBRARIES) AND (UNIVERSITY) OR (COLLEGE) AND
(DEAN) OR (DIRECTOR) AND (LEADER) OR (LEADERSHIP) AND
(CHARACTERISTICS) OR (CHARACTER) OR (QUALITIES) OR (QUALITY)
OR (EXPERIENCE) OR (SKILLS) OR (SKILLS)

(LIBRARY LEADERSHIP MANAGEMENT) AND ((COLLEGE) OR
(UNIVERSITY))

CIO SEARCH QUERIES
(CHIEF INFORMATION OFFICER LEADERSHIP MANAGEMENT) AND
((COLLEGE) OR (UNIVERSITY))

(INFORMATION TECHNOLOGY) AND (LEADERSHIP OR MANAGEMENT)
AND UNIVERSITY
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(INFORMATION TECHNOLOGY LEADERSHIP MANAGEMENT) AND
((COLLEGE) OR (UNIVERSITY))

(INFORMATION TECHNOLOGY LEADERSHIP MANAGEMENT) AND
((COLLEGE) OR (UNIVERSITY)) NOT (BUSINESS OR ENGINEERING OR
GOVERNMENT OR MEDICINE OR POLITICAL SCIENCE)

((CHIEF AND INFORMATION) (TECHNOLOGY LEADERSHIP
MANAGEMENT)) AND ((COLLEGE) OR (UNIVERSITY)) NOT (BUSINESS
OR BUSINESSES OR FIRMS OR ENGINEERING OR GOVERNMENT OR
MEDICINE OR POLITICAL SCIENCE OR LIBRARY OR LIBRARIES OR
GOVERNMENT)

((CHIEF) AND (INFORMATION) AND (TECHNOLOGY)) AND
((LEADERSHIP) OR (MANAGEMENT)) AND ((COLLEGE) OR
(UNIVERSITY)) NOT (BUSINESS OR BUSINESSES OR FIRMS OR
ENGINEERING OR GOVERNMENT OR MEDICINE OR POLITICAL OR
SCIENCE OR LIBRARY OR LIBRARIES OR GOVERNMENT)

((CHIEF) AND (INFORMATION) AND (TECHNOLOGY)) AND
((LEADERSHIP) OR (MANAGEMENT)) AND ((COLLEGE) OR
(UNIVERSITY)) NOT (BUSINESS OR BUSINESSES OR FIRMS OR FIRM OR
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ENGINEERING OR GOVERNMENT OR MEDICINE OR POLITICAL OR
SCIENCE OR LIBRARY OR LIBRARIES OR GOVERNMENT)

((CHIEF) AND (INFORMATION) AND (TECHNOLOGY)) AND
((LEADERSHIP) OR (MANAGEMENT)) AND ((COLLEGE) OR
(UNIVERSITY)) NOT (BUSINESS OR BUSINESSES OR FIRMS OR
COMPANY OR ENGINEERING OR GOVERNMENT OR MEDICINE OR
POLITICAL OR SCIENCE OR LIBRARY OR LIBRARIES OR
GOVERNMENT)

((CHIEF) AND (INFORMATION) AND (TECHNOLOGY)) AND
((LEADERSHIP) OR (MANAGEMENT)) AND ((COLLEGE) OR
(UNIVERSITY)) NOT (BUSINESS OR BUSINESSES OR FIRMS OR
COMPANY OR COMPANIES OR ENGINEERING OR GOVERNMENT OR
MEDICINE OR POLITICAL OR SCIENCE OR LIBRARY OR LIBRARIES OR
GOVERNMENT)

((CHIEF) AND (INFORMATION) AND (TECHNOLOGY)) AND
((LEADERSHIP) OR (MANAGEMENT)) AND ((COLLEGE) OR
(UNIVERSITY)) NOT (BUSINESS OR BUSINESSES OR FIRMS OR
COMPANY OR COMPANIES OR CORPORATION OR ENGINEERING OR
GOVERNMENT OR MEDICINE OR POLITICAL OR SCIENCE OR LIBRARY
OR LIBRARIES OR GOVERNMENT)
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((CHIEF) AND (INFORMATION) AND (TECHNOLOGY)) AND
((LEADERSHIP) OR (MANAGEMENT)) AND ((COLLEGE) OR
(UNIVERSITY)) NOT (BUSINESS OR BUSINESSES OR FIRMS OR
COMPANY OR COMPANIES OR CORPORATIONS OR ENGINEERING OR
GOVERNMENT OR MEDICINE OR POLITICAL OR SCIENCE OR LIBRARY
OR LIBRARIES OR GOVERNMENT)

(((CHIEF) AND (INFORMATION) AND (TECHNOLOGY)) OR (CIO))) AND
((LEADERSHIP) OR (MANAGEMENT)) AND ((COLLEGE) OR
(UNIVERSITY)) NOT (BUSINESS OR BUSINESSES OR FIRMS OR
COMPANY OR COMPANIES OR CORPORATIONS OR ENGINEERING OR
GOVERNMENT OR MEDICINE OR POLITICAL OR SCIENCE OR LIBRARY
OR LIBRARIES OR GOVERNMENT)

((CHIEF) AND (INFORMATION) AND (TECHNOLOGY)) OR (CIO)) AND
((LEADERSHIP) OR (MANAGEMENT)) AND ((COLLEGE) OR
(UNIVERSITY)) NOT (BUSINESS OR BUSINESSES OR FIRMS OR
COMPANY OR COMPANIES OR CORPORATIONS OR ENGINEERING OR
GOVERNMENT OR MEDICINE OR POLITICAL OR SCIENCE OR LIBRARY
OR LIBRARIES OR GOVERNMENT)

((CIO) AND (INFORMATION) AND (TECHNOLOGY)) AND ((LEADERSHIP)
OR (MANAGEMENT)) AND ((COLLEGE) OR (UNIVERSITY)) NOT
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(BUSINESS OR BUSINESSES OR FIRMS OR ENGINEERING OR
GOVERNMENT OR MEDICINE OR POLITICAL OR SCIENCE OR LIBRARY
OR LIBRARIES OR GOVERNMENT)

((CIO) AND (INFORMATION) AND (TECHNOLOGY)) AND ((LEADERSHIP)
OR (MANAGEMENT)) AND ((COLLEGE) OR (UNIVERSITY)) NOT
(BUSINESS OR BUSINESSES OR FIRMS OR ENGINEERING OR
GOVERNMENT OR MEDICINE OR POLITICAL OR SCIENCE OR LIBRARY
OR LIBRARIES OR GOVERNMENT)

((CIO) AND (INFORMATION) AND (TECHNOLOGY)) AND ((LEADERSHIP)
OR (MANAGEMENT)) AND (HIGHER EDUCATION) NOT (BUSINESS OR
BUSINESSES OR FIRMS OR ENGINEERING OR GOVERNMENT OR
MEDICINE OR MEDICAL OR POLITICAL OR SCIENCE OR LIBRARY OR
LIBRARIES OR GOVERNMENT)

((CIO) AND (INFORMATION) AND (TECHNOLOGY)) AND ((LEADERSHIP)
OR (MANAGEMENT)) AND (HIGHER EDUCATION) NOT (BUSINESS OR
BUSINESSES OR FIRMS OR ENGINEERING OR GOVERNMENT OR
MEDICINE OR MEDICAL POLITICAL OR SCIENCE OR LIBRARY OR
LIBRARIES OR GOVERNMENT)
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((CIO) AND (INFORMATION) AND (TECHNOLOGY)) AND ((LEADERSHIP)
OR (MANAGEMENT)) AND (HIGHER EDUCATION)) NOT (BUSINESS OR
BUSINESSES OR FIRMS OR ENGINEERING OR GOVERNMENT OR
MEDICINE OR POLITICAL SCIENCE OR LIBRARY OR LIBRARIES OR
GOVERNMENT)

((TECHNOLOGY) AND (INFORMATION)) AND ((EXECUTIVE) OR
(LEADERSHIP)OR (LEADER)) AND ((UNIVERSITY) OR (COLLEGE))
( "CHIEF INFORMATION OFFICER" OR CIO ) AND ( SCHOOL OR
CAMPUS OR UNIVERSITY OR COLLEGE OR "HIGHER EDUCATION" OR
POST SECONDARY ) AND ( LEADERSHIP OR MANAGEMENT OR
MANAGING OR LEADING OR LEADER ) OR ( PROFESSIONAL
DEVELOPMENT OR ORGANIZATIONAL EFFECTIVENESS ) AND
"INFORMATION TECHNOLOGY" NOT ( (AFL-CIO) OR ("AMERICAN
FEDERATION OF LABOR") ) NOT ( ELEMENTARY OR TEACHING OR
TEACHER ) NOT ( COMPANY OR COMPANIES ) NOT ( GOVERNMENT OR
GOVERNMENTS ) NOT ( BUSINESS OR BUSINESSES ) NOT (
CORPORATION OR CORPORATIONS )

( "CHIEF INFORMATION OFFICER" OR CIO ) AND ( CAMPUS OR
UNIVERSITY OR COLLEGE OR "HIGHER EDUCATION" OR POST
SECONDARY ) AND ( LEADERSHIP OR MANAGEMENT OR MANAGING
OR LEADING OR LEADER ) OR ( PROFESSIONAL DEVELOPMENT OR
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ORGANIZATIONAL EFFECTIVENESS ) AND "INFORMATION
TECHNOLOGY" NOT ( (AFL-CIO) OR ("AMERICAN FEDERATION OF
LABOR") ) NOT ( ELEMENTARY OR TEACHING OR TEACHER ) NOT (
COMPANY OR COMPANIES ) NOT ( GOVERNMENT OR GOVERNMENTS
) NOT ( BUSINESS OR BUSINESSES ) NOT ( CORPORATION OR
CORPORATIONS )

( "CHIEF INFORMATION OFFICER" OR CIO ) AND ( "INFORMATION
TECHNOLOGY" OR "IT" ) AND ( CAMPUS OR UNIVERSITY OR COLLEGE
OR "HIGHER EDUCATION" OR POST SECONDARY ) AND ( LEADERSHIP
OR MANAGEMENT OR MANAGING OR LEADING OR LEADER ) OR (
PROFESSIONAL DEVELOPMENT OR ORGANIZATIONAL
EFFECTIVENESS ) AND "INFORMATION TECHNOLOGY" NOT ( (AFLCIO) OR ("AMERICAN FEDERATION OF LABOR") ) NOT ( ELEMENTARY
OR TEACHING OR TEACHER ) NOT ( COMPANY OR COMPANIES ) NOT (
GOVERNMENT OR GOVERNMENTS ) NOT ( BUSINESS OR BUSINESSES )
NOT ( CORPORATION OR CORPORATIONS )

( "CHIEF INFORMATION OFFICER" OR CIO ) AND ( "INFORMATION
TECHNOLOGY" OR "IT" ) AND ( CAMPUS OR UNIVERSITY OR COLLEGE
OR "HIGHER EDUCATION" OR POST SECONDARY ) AND ( LEADERSHIP
OR MANAGEMENT OR MANAGING OR LEADING OR LEADER ) OR (
PROFESSIONAL DEVELOPMENT OR ORGANIZATIONAL
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EFFECTIVENESS ) AND "INFORMATION TECHNOLOGY" NOT ( (AFLCIO) OR ("AMERICAN FEDERATION OF LABOR") ) NOT ( ELEMENTARY
OR SCHOOL) NOT (TEACHING OR TEACHER ) NOT ( COMPANY OR
COMPANIES ) NOT ( GOVERNMENT OR GOVERNMENTS ) NOT
(BUSINESS OR BUSINESSES ) NOT ( CORPORATION OR
CORPORATIONS)( "CHIEF INFORMATION OFFICER" OR CIO ) AND (
"INFORMATION TECHNOLOGY" OR "IT" ) AND ( CAMPUS OR
UNIVERSITY OR COLLEGE OR "HIGHER EDUCATION" OR POST
SECONDARY ) AND ( LEADERSHIP OR MANAGEMENT OR MANAGING
OR LEADING OR LEADER ) OR ( PROFESSIONAL DEVELOPMENT OR
ORGANIZATIONAL EFFECTIVENESS ) AND "INFORMATION
TECHNOLOGY" NOT ( (AFL-CIO) OR ("AMERICAN FEDERATION OF
LABOR") ) NOT ( ELEMENTARY OR SCHOOL) NOT (TEACHING OR
TEACHER ) NOT ( COMPANY OR COMPANIES ) NOT ( GOVERNMENT OR
GOVERNMENTS ) NOT ( BUSINESS OR BUSINESSES ) NOT (
CORPORATION OR CORPORATIONS ) NOT (LIBRARY OR LIBRARIES)

LEARNTECHLIB
(LEADER OR LEADERSHIP OR MANAGEMENT) (INFORMATION AND
TECHNOLOGY) -AFL-CIO -ELEMENTARY -K-12 -TEACHING -COMPANY
-GOVERNMENT -BUSINESS -CORPORATION -LIBRARY -BUDGET INVESTMENT -SECURITY -(INFORMATION AND MANAGEMENT) (INFORMATION AND RETRIEVAL)
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