DISSERTATION

EXPERIENCING INFORMATION: USING SYSTEMS THEORY TO DEVELOP A

THEORETICAL FRAMEWORK OF INFORMATION INTERACTION

Submitted by
Steven D. Raymer

Department of Psychology

In partial fulfillment of the requirements
For the Degree of Doctor of Philosophy
Colorado State University
Fort Collins, Colorado

Spring 2021

Doctoral Committee:
Advisor: Zinta Byrne

Joshua Prasad
Matthew Rhodes
Ellen Fisher



Copyright by Steven Daniel Raymer 2021
All Rights Reserved



ABSTRACT

EXPERIENCING INFORMATION: USING SYSTEMS THEORY TO DEVELOP A

THEORETICAL FRAMEWORK OF INFORMATION INTERACTION

This study outlines the construction, development, and initial testing of a proposed
theoretical framework and measure for information interaction. To address the challenges
associated with experiencing information, I synthesized existing literature from complementary
and multidisciplinary domains of cognitive psychology, computer science, and organizational
communication. I initially proposed theoretically driven components of information interaction
based on a literature review, followed by a multimethod evaluation to further develop and refine
the framework. Quantitatively, I researched organizational practices used for managing the
information environment. Empirically, I collected data using multiple samples to test the
psychometric properties of a proposed measure of information interaction. I used structural
equation modeling to assess relationships associated with information interaction to develop its
nomological network. The findings of these studies have implications for research and practice
by establishing a new theoretical space in Industrial and Organizational Psychology, using a
systems approach to construct development and application, and providing organizations with a
mechanism for constant, minimally obtrusive collection and assessment of the information

experience of members within the organizational system.
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THE NEED FOR A MEASURE OF INFORMATION INTERACTION

Technological advancements and rapid globalization have created an increasingly
volatile, uncertain, complex, and ambiguous environment for organizations and its members
(Bennett & Lemoine, 2014). The problems facing today’s workforce call for a systems
perspective of organizations, built on solid foundations of multidisciplinary linkages to create
collaborations in research and practice (Kozlowski, 2017). Several trends associated with an
increasingly complex world call attention to the need for understanding how people interact with
information in organizations. These trends include the accumulation, usage, and quality of data
for decision making.

The first trend is illustrated in organizations recognizing the need for greater perspective
of operations in their own ecosystem within a broader societal context (Aguinis & Glavas, 2012).
Building perspective and awareness requires seeking feedback on services provided, or functions
performed, to better understand the client/customer base. But, rather than conduct lengthy
assessments that produce a small volume of very detailed data, companies have turned to using
short and simple feedback mechanisms designed to gather large volumes of data; a trend of using
big data in an attempt to improve decision-making (Janssen, van der Voort, & Wahyudi, 2017).
For instance, the placement of groceries at a grocery store is noted in the bar code of each
product. Each time someone buys an item the bar code is scanned and tallied providing instant
feedback to the store on how many of those items were bought that hour, day, or week. The
purchase volume provides feedback on whether the placement on the shelf (e.g., top, middle, or
bottom) is good or bad. If the store moves the item to a new location, new purchase trends can be

monitored and compared to product placement and how customers may notice the item. Thus,



the combination of all shoppers’ purchasing behaviors across products and stores provides
voluminous, varied, and high velocity data, otherwise known as big data. Hence, big data are
gathered to inform decisions related to offering consumer goods and services, such as
advertising, internal communication, or other organizational functions.

A second trend of information within organizations is in making sense of all that data,
which can be enhanced with data visualization, or the graphical representation of data. Data
visualization is now recognized as one of the top requirements for organizational development,
especially for communicating the importance of analytics to support data-driven decisions
(https://www.siop.org/Business-Resources/Top-10-Workplace-Trends). The trend toward data
visualization is also associated with a greater appreciation for and use of informational cues or
displays focused on creating a logical, interactive experience for the information user.
Visualization of information has been highlighted as a tool to enhance appeal, comprehension,
and retention of information (Alsheri & Ebaid, 2016). When done properly, data visualization
serves as possibly the most effective communication tool available to convey information (Toth,
2013), and make sense of data. Examples of data visualization include the time-progressive maps
of worldwide spread of COVID-19 developed by Johns Hopkins University

(https://coronavirus.jhu.edu/data/animated-world-map), which various organizations have been

using to make decisions about how to address the associated pandemic. Another is an animated
simulation of how adults in the U.S. spend their time during a single day

(https://flowingdata.com/2019/03/06/women-men-timeuse/), which could be used to influence

decisions around when people might be more available to participate in activities, to shop, or

engage with electronic entertainment.


https://coronavirus.jhu.edu/data/animated-world-map
https://flowingdata.com/2019/03/06/women-men-timeuse/

Informed decision-making also relies on access to quality information, which marks the
third trend arising from a more complex world. Quality information refers to that which the user
considers as useful or valuable for decision-making. Quality information may reduce uncertainty
in decision-making, which could make individuals more confident and increase their willingness
to take risk in the face of complexity or ambiguity. However, organizations typically have
limited assessment mechanisms that focus on the value of information and how that information
is communicated throughout the organization. Thus, while today’s organizations use and share
more information across all levels of the hierarchy and all functions of business than ever before,
the information may not be quality controlled. Big data are not necessarily quality data.

In sum, the last decade has revealed work environments as becoming increasingly more
complicated, causing organizational leaders and their followers to rely on massive amounts of
information to make increasingly complex and system-wide decisions. Yet, the literature on how
users interact with that information, use it to make effective decisions, and work efficiently as a
result, is underwhelming, leaving a critical gap in the linkage between practice and science.
Thus, I propose a new theoretical framework for understanding how the design and utility of
information, contextualized by the information environment, is associated with an organization’s
use of and value placed on information, deemed information interaction. Put simply, the
framework explains how people interact with information and what happens as a result of that
interaction. The three trends of (1) accumulating and understanding vast quantities of data (big
data), (2) making sense of what the data represents (data visualization), and (3) the critical need
to understand the value/quality of the information communicated, alongside the increasing use of
such information across and within all levels of an organization, highlight the necessity for a

framework derived using a systems perspective. To test the validity of the framework



adequately, I will first create a measure that assesses the value of information to a given user
within their information environment, since no generalizable measures currently exist that use a
systems approach to capture utility, design, and context for information at all levels within an
organization.
Developing a Conceptual Definition

My framework for information interaction provides a foundation for how individuals
interact with information at the micro, meso, and macro levels of organizations, and how the
usefulness of the information may change as it traverses organizational units. Because
information is shared, used, and made sense of across and within multiple levels and functions of
an organization, I ground my approach in organizational systems theory (Katz & Kahn, 1966),
which applies a systems theory perspective (Bertalanffy, 1951) to organizations, viewing them as
a broad system encompassing many interdependent components. Consistent with a systems
perspective, my framework will specify how information interaction is associated with outcomes
in every organizational function (e.g., leadership, training, teams), providing propositions for
exploring the interconnectedness that drive an organization. The use of propositions is
recommended when consolidating multiple perspectives, especially for advancing general
scientific research, in order to summarize main ideas and provide focus for advancing the
construct being studied (Gioia, Corley, & Hamilton, 2013). I conceptualized the propositions
using a measure designed to operationalize information interaction. I designed the measure in
line with the demand for quick, non-invasive measurement practices that can be embedded into

everyday actions and collected and incorporated into artificial intelligence (Al) systems.



Approach

I developed my conceptual definition of information interaction using a multi-stage
approach recommended in methods research (Podsakoff, MacKenzie, & Podsakoff, 2016). First,
I identified potential attributes of the concept based on theoretical representations of information
experiences from existing literature. For example, cognitive psychology, communication studies,
and computer science each offer research findings on related concepts, yet they are unique and
do not directly address the information experience within organizations. Therefore, I draw from
concepts within these disciplines to inform the development of information interaction and to
recognize related research in other disciplines. This multidisciplinary approach establishes a
systems perspective through understanding human information processing, patterns and style of
communication in a system, and theories for building a shared logic and language that empowers
end users. Additionally, I conducted case studies and interviews to further understand potential
attributes of the information experience. Next, I organized attributes based on thematic content,
condensing them into a concise framework of dimensions based on shared criteria. Using the
proposed framework, I developed a preliminary definition of information interaction, along with
supporting attributes, dimensionality, and relation of my construct to other concepts. Finally, I
tested the concept through feedback from peers and subject matter experts, exploratory and
confirmatory factor analysis, and through testing in organizational settings to assess the
nomological network; the interrelationships of observable manifestations linking concepts and

theories (Cronbach & Meehl, 1955).



IMPETUS FOR DEVELOPING A FRAMEWORK AND MEASURE OF INFORMATION
INTERACTION

The driving need for a new framework and measure of information interaction comes
from demand within both research and practice. At a recent conference, corporate human
resource (HR) officers acknowledged the need for a better understanding of how organizations
adapt to new information in the wake of advancing technology in the workforce, such as Al and
global connectivity (2019 SIOP Horizons project). Similarly, a task force of researchers and
practitioners in Industrial/Organizational (IO) psychology recently called for new methods to
incorporate Al and big data approaches to increase access to more usable information (SIOP
2017 futures task force). Additionally, researchers recently noted a need for “tackling big
problems...[at] individual, team, and higher-level performance — in complex, technology
enabled, organizational, and trans-organizational systems” (Kozlowski, 2017, p.5). Lastly,
scholars have proposed the future for IO psychology must address organizations as systems,
incorporate multidisciplinary research, and develop online, unobtrusive measures capable of
dynamically capturing multilevel states (Salas, Kozlowski, & Chen, 2017). Cumulatively, the
push for understanding how users interact with information is coming from scientists and
practitioners across a number of disciplines.

Applying a systems perspective, I illustrate in Figure 1 how information interaction

connects all organizational functions.



Figure 1.

Information is communicated
across roles, functions, and

divisions within the organization .
Interconnected functions

L 4 collectively perform toward
Communication S B i .
Organizational organizational outcomes and,
functions/divisions when aligned, drive

organizational performance

Information
*exists*

Organizational
performance

L
Performance at

functional level

Process of using information to
improve decision-making within each
organizational domain (e.g., selection,
assessment, training, teams, etc.)

Micro to macro perspective of information to organizational performance

Note. This figure depicts how information originating at the micro level can be accessed,
communicated, and transformed throughout various levels and functions in an organization to
ultimately drive organizational performance at the macro level.

Background and Developmental Framework

To develop my framework and the measure of information interaction I draw from the
foundations of related disciplines’ understanding of information. These disciplines include
cognitive psychology, human factors, computer science, and communication studies. While each
area has advanced an understanding of information and its use, each discipline approaches the
topic from its unique perspective, which does not include an organizational perspective. To
incorporate an organizational perspective, I use organizational systems theory (Katz & Kahn,

1966) as the foundation for connecting the findings from the various disciplines.



In this next section, I first explore the basic principles of systems theory and how it
provides an approach for considering organizations as a collection (or system) of components.
Second, I frame the individual level, or micro level, of my model using research in information
processing and decision-making from cognitive psychology and human factors. Third, I expand
to the macro level and use computer science research as the foundation, which exemplifies how
the application of logic and interface design are utilized to create and structure ever-expanding
networks. Finally, I frame the meso level by drawing from theories in communication studies.
The principles of organizational communication demonstrate how information is transmitted to
connect the micro (people) and macro (decisions or processes) levels of organization. After
reviewing how each discipline has approached the study of information, I synthesize the findings
to frame my initial theory of information interaction. The synthesized findings are collectively
captured in Appendix A, visualized as a series of propositions from each discipline, which feed
into the dimensions reflecting information interaction.

Organizational and System Theory

Organizations represent socially constructed systems that direct and combine human
activities toward shared objectives and outcomes. Organizational members engage in
interdependent activities embedded in the organization, which serve to combine personnel and
resources (Scott & Davis, 2015). These activities are interwoven through information sharing
and connect personnel with resources and with each other. Drawing from sociological systems
thinking (Boulding, 1956), organizational systems perspectives focus on interrelationships of the
organization, viewing the organization as a whole with interconnected patterns. This view is in
contrast to considering organizations in snapshots or within single functional areas. Thus,

viewing the organization as a system allows for appreciating the “whole” of a system, while



simultaneously requiring acknowledgement of the various components that combine to make the
whole (Whitten & Bentley, 2006). Although each organizational domain (e.g., marketing, sales,
or administration) may have unique functions and tasks, these functions work together to
ultimately drive and fulfill the mission or strategy of the organization.

Taking a systems perspective to understand information interaction is necessary for
building a framework for how information is understood, valued, and used in organizations. Prior
research into the distribution and sharing of information has previously focused on network
structure and nodes to explain organizational change and performance (Nebus, 2006; Shaw,
1954). However, networks alone do not capture the value of information existing in the network,
nor the transformative process of organizations in response to information. Rather, networks are
reflect communication mechanisms and structure designed to manage information flow.
Networks carry or transmit the information, but do not provide insight into whether the
information is valuable or how it might change as it is transmitted from point to point. Thus, I
propose that the influence of information is better captured by explanations grounded in systems
theory (Bertalanffy, 1951), than by transmission modes (i.e., via networks) or a singular focus on
transmission purposes.

The use of systems theory is not meant as a catch-all to predict and control
organizational events (Jones, 2014). Rather, systems theory provides a lens to help understand
connections within and beyond an organization, and how organizations engage in a continuous
transformation process. Systems theories highlight the interaction of all functional areas within
an organization, and the role of information as a key enabler of the feedback process that
energizes each area and drives transformation within the organization. Organizations have used

systems thinking in strategic decisions, managing organizational interdependence, and to sense



environmental changes that impact the organization and the world around them (Aguinis &
Glavas, 2019; Jones, 2014). From an organizational system view, the system comprises a macro
level of both social structure (environmental pressures, shared values and expectations) and
physical organizational structure. The development of organizational structure informs
organizational design, which in turn governs the flow of information within the system.

Organizational systems theory (Katz & Kahn, 1966) has been pivotal in shifting the focus
of research from collective organizational output to an appreciation of the full organizational
process. This theory proposes an approach that uses feedback cycles and information input as
signals of environmental conditions associated with how organizational elements adapt.
Importantly, the conceptual model of information input, processing, and output is similar to the
systems view proposed in cognitive psychology for information processing, and the computer
science perspective of information development, both concepts explored later in this paper, and
both of which inform the framework.

Furthermore, organizations are informational systems built around a need for improved
decision-making capability to increase performance. The magnitude of decision-making power
increases as information value and the ability to act on information increases (Katz & Kahn,
1978). Attempts to improve decision-making lead to greater emphasis on communication or
information exchange. However, exchange of information is not simply a product of the amount
of information present or hierarchical level of communication between two entities. Unrestricted
communication can lead to inefficiency or noise in a system (Bruine de Bruin, Parker, &
Fischhoff, 2020). Organizations seeking to maximize information exchange may instead use
structure to govern the patterns of communication that dictate directionality and control of

information. For example, bureaucratic systems implement a series of reviews and approvals to
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filter information sent up hierarchical levels of decision-making. The review and approval
process is a communication pattern intended to reduce extraneous information presented to high-
level decision-makers, while maximizing the usefulness of information presented for action (Lee
& Edmondson, 2017).

Communication patterns are created based on a desire for efficiency (speed and
accuracy), the nature of communication, and the fit of communication with organizational
functions (Roberts & O’Reilly, 1974). By considering directionality, along with formal versus
informal communication opportunities, communication practices can serve to limit information
overload while providing necessary information for decision making.

Organizations as decision machines (organized social systems) are designed to enhance
rationality and efficiency toward common goals and objectives (Nassehi, 2005). Decisions are
tied to organizational goals and objectives, characterized by their specificity, reach, and duration
of outcomes. The effect of decisions is continually assessed within the greater organizational
system using feedback measures — thus feeding the cycle of inputs, processing, and outputs, that
govern the transformation of an organization as a system (Katz & Kahn, 1978). The value of
information in this decision cycle can determine the quality of the decisions made and the effect
of the decisions on future organizational transformation.

Building the Micro-level of the Framework: Cognitive Psychology

Research in cognitive psychology and human factors has advanced our thinking about
individuals operating in a system, processing information, and communicating, and how these
mechanisms work together to support decision-making. Within cognitive psychology and human
factors, a person is viewed as an operator within a larger physical system and is represented by

variables such as functions and tasks they perform, and the knowledge, skills, and abilities
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(KSAs) they possess. Taking the operator concept further, people are individual processors
within the system; taking input, engaging and communicating with it, and producing output. To
this end, people interact with information in a system through the search for information,
processing of information, problem solving and decision making, and task engagement. To
understand human information processing (as opposed to machines), researchers have examined
how adequately people use information as it was intended to be used; a ratio that represents the
reliability of information processing (Cowan, 1988). To achieve adequate use, the person must
be able to interact with and process the encountered information in a usable and efficient way.
Information Theory and Signal Detection

Research by Shannon (1948) used information theory to explore information intake,
engaging with information as it was intended to be used, and concluding with a decision or
solution to a problem. Information theory quantifies the amount of information that can flow
through communication channels (Garner, 1962; Shannon, 1948), essentially identifying the
capacity limits of the channel. Since its introduction, information theory has been applied across
a variety of disciplines including psychology. Psychologists applied information theory to human
performance using signal detection theory (Fitts & Posner, 1967; Macmillan & Creelman, 2004)
to facilitate understanding a person’s experience with information. Signal detection theory
explains the cognitive process of identifying signals as a function of (a) the discriminability of a
signal, and (b) the criterion an individual sets for the amount of evidence needed to identify a
signal. Discrimination refers to ability to identify applicable information given noise, or ancillary
information not directly related to one’s current thought process. Individual response criterion
reflects internal processes that may alter how an individual decides to react to a given piece of

information, such as a doctor deciding whether or not to operate based on an ambiguous CT
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scan. Specifically, signal detection theory explains how people respond to information given
their environment and their internal processes. For example, signal detection theory has been
used to quantify individuals’ reaction to uncertainty based on the presence or absence of
information (Strange, Duggins, Penny, Dolan, & Fristin, 2005) and to complexity of operations
in controlled spaces, such as the control room of an electrical power plant (Kang & Seong,
2001).

Although the signal detection approach has been useful in explaining human behavior as
“operators” in response to the information environment, this approach to information
measurement is based on recognizing absolute judgments (the presence or absence of signal).
With signal detection theory, information is treated as the reduction of uncertainty and measured
based on the occurrence of information events compared to the potential likelihood of that event
occurring (Shannon & Weaver, 1949). Signal theory in this case has been focused on the human
as a transmitter of information and as a behavioral response dependent on the amount of
information available. Recent work in signal detection theory is exploring the operating
characteristics of the receiver, such as confidence of the individual. This avenue of research
represents an opportunity to expand understanding of the subjective experience of the person
during an information experience. As illustrative, individuals may assign quality/value to
information, regardless of whether or not the information is acted upon. For instance, an
individual may participate in a required training session for work: they may click through online
training, complete all the tasks, and even achieve a perfect score on the training assessment.
However, they may regard the information in the training as not valuable to them and may make

no effort to retain or put the information into practice unless forced. Thus, while signal detection
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theory provides insight into how people respond to accessible information in the environment, it
does not capture the full context of how people use information.
Information Load and Capacity

Information load and capacity are key concepts of information theory and signal
detection theory, which both treat the human as an information channel (Wickens, 2014), and are
a component of the value of information. Specifically, information load refers to one’s ability to
handle the available information within a given context, comprising bandwidth, loss, and noise.
An individual’s bandwidth is calculated by the amount of information transmitted from a
stimulus to the response. Bandwidth is the capacity for response and the time needed to respond
and may be reduced due to loss and noise. Loss occurs when information fails to traverse from
stimulus to response. Noise occurs when additional information conflicts with or is added to the
relationship between stimulus and response, making it difficult to extract the relevant stimulus.
Bandwidth, noise, and loss provide insight into individuals’ capacity to use information and are
thus important elements for conceptualizing information interaction. Current assessment of
information load and capacity is heavily focused on task analysis, such as sequential processing
and basic tasks or behaviors such as typing or using a control panel, in order to understand the
effects of bandwidth, noise, and loss in relation to task completion. The task analysis framework
does include a weighting function, though the scope is somewhat limited in accounting for the
extent of information flow, multiple layers, or different information channels in an organizational
system (Laming, 2010). The capacity of an individual information channel is a building block for
understanding information value in an information environment. To this end, information load

and capacity can contribute a measure of other attributes of information that individuals consider
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in their efforts to filter, store, and use information. Specifically, the contribution may be in the
form of quality/value of information, which in organizations is essential to decision-making.
Decision-making

The value of information may become more important when the information is used for
decision making. The major processes of an organization, such as attraction, selection, and
attrition, can be viewed as a network of interdependent decisions (Cascio & Boudreau, 2016).
Decision making can be viewed from the perspective of rationality of choice, use of available
information, and cognitive processing and mental models such as heuristics (Wickens, 2014).
These perspectives of choice, information usage, and cognitive processing models share
important features of information processing, which point to an inherent value of information
itself in the context for which the decision is made. First, information is used in decision making
to reduce uncertainty and assess a level of risk associated with the outcomes of one’s decision.
Second, the act of gathering and using information depends on the time and pressure associated
with the decision one must make. The amount of time and level of pressure may dictate
information seeking behaviors and influence the value one associates with the available
information. Finally, individuals may value information differently depending on their expertise
and level of familiarity with the information that is available, and the context of the situation
requiring a decision (Hammond, Hamm, Grassia, & Pearson, 1987). These features of
information processing (uncertainty reduction, information gathering, and expertise) are useful
for understanding decision making. I intend to build on information processing research by
expanding perspectives of decision making in an organizational system and its corresponding

information environment.

15



Cues and decision-making strategies. Cues in the environment inform us of the
usefulness (diagnosticity) and believability (reliability) of information (Mosier & Fischer, 2010).
While observing cues is important for assessing one’s situation, multiple constraints exist that
make it difficult to extract information value from cues (Mosier & Fischer, 2010). The
characteristics of a cue that draw attention may differ across individuals. Additionally, the value
of the information cue is associated with whether or not an individual attended to the cue in
making a decision and the outcome of the decision. In this case, the value of information from
the cue is largely dependent on the decision-making skill of the individual. The difficulty in
adequately assessing a situation through cues highlights the complexity of characterizing
“optimal” decision making and the information necessary to make a “good” decision (Kahneman
& Klein, 2009).

Strategies for improved decision making involve attention to and processing of
information. These strategies typically focus on increasing confidence in one’s choice through
deliberate reasoning, acceptance of uncertainty, and reflection of one’s thought processes (Klein,
2008). Training and guidelines are used to help individuals learn how to identify cues, use
feedback, or even utilize a series of rules or procedures that guide decision making through
decomposition of choices (Larrick, 2006). Research has even demonstrated the positive effects of
infographics on selective attention as a tool for aiding the decision-making process (Mosier &
Fischer, 2010). Importantly, efforts to improve the decision-making process attempt to address
the cognitive filtering process people use as they experience information. More information leads
to a more time-consuming process of filtering as it becomes difficult to determine what is useful.
When people seek more information than they can adequately process, they may experience

analysis paralysis and degradation of decision ability (Klein, 2015). Moreover, if paralysis does
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not occur, more information does not necessarily lead to better decisions. Attempts to assess
information load have shown that decision performance generally does not increase after two
information sources have already been used (Allen, 1982; Klein, 2015).

Data Design for Ease of Use

Within cognitive psychology and human factors, the study of language and
communication in human information processing introduces important considerations for the
context and design of data, specifically with regard to the ease of use and comprehension.
Processing of information is reflected in a combination of bottom-up or top-down attention given
to information, and considers the intensity and context of the stimulus (Schneider & Chein,
2003). Research with information processing has focused on a context vs data tradeoff, which
informs data design considerations, such as quantity, quality, timeliness, and efficiency. For
instance, Shannon-Fano coding (Seridan & Ferrell, 1974) guides information efficiency by
matching the proportionality of information provided to the content of the message.

The Shannon-Fano coding, used for data compression, highlights the usefulness of
coding schemes (e.g., zip codes) that convey meaning in relation to how the information is
presented. The use of Shannon-Fano coding addresses issues with information proportionality,
the amount and level of detail of information used to represent a concept or entity. Information
proportionality has major implications for the amount of detail being conveyed at different
information levels, which drives the design of how information is conveyed to maximize
understanding with minimal information interaction. The implications of proportionality have
been applied organizationally in the form of structural design (e.g., departments or divisions) and
even contact information (e.g., e-mail design) to increase ease of processing and comprehension

of available information (Rau & Salvendy, 2001). The research on proportionality further aids
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our understanding of information processing by providing useful guidelines for establishing best
practices in data visualization and communication of information. Specifically, helpful data
visualization requires some data compression through forms of coding of the data to simplify its
presentation so that it can be quickly understood and used.

Many of the best practices observed in research on communication and information
processing focus on presentation of information to facilitate comprehension. The emphasis in
these practices is on design and is based on the premise that it is necessary for individuals to
attend to and make use of the provided information. For instance, principles of instructional
design focus on making instructions easy to follow, memorize and implement (Smith & Haney,
2011). Similarly, other research has focused on maximizing comprehension with readability
formulas, debating word and sentence length vs. linguistic structure and function of the text
(Zarcadoolas, 2011). Researchers have even explored the optimal communication medium based
on information content and task, suggesting graphics for spatial relations and verbal
communication for abstract information (Mayer, 2002).

The research on information processing largely focuses on comprehension; specifically,
whether information is noticed, read, understood, and acted upon (Wickens, Lee, et al., 2004).
The aim of such research is on establishing guidelines that help increase the activities and
behaviors an individual may engage in to process information. While these guidelines all serve to
make information more readily comprehensible and appealing to an individual, they do not
necessarily account for the inherent value one may attribute to the information. The care and
attention given to visual or instructional design may do little to increase the value of the
information to an individual, especially if they had no desire or perceived use for the

information, or if the information was not meaningful in the time or context in which it was
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received by the user. In this vein, even the most beautifully crafted information may have little to
no value to an individual. For this reason, opportunity exists for additional assessment of the
value and use of information in an organizational system.
Summary of Cognitive Psychology Review

Overall, I can derive the following conclusions from the literature in cognitive
psychology and human factors to inform the micro-level of my framework of information
interaction: 1) Information quality/value is a key concept for the decision-making process, 2)
individuals may respond to information differently based on their expertise, and on contextual
effects of time and pressure, and 3) individuals’ experience with information may vary based on
the quantity, timeliness, and usefulness of available data, and the relevance of the available data
based on information needs. The major takeaways from cognitive psychology and human factors
in conceptualizing information interaction at the micro level includes the effort required for
individuals to cognitively sort and filter information, and the role of data visualization and
information design for improving individual ability to create, utilize, and transform data.
Building the Macro-level of the Framework: Computer Science

Some of the most engaging work on building a better system of information exchange
comes from the work in computer science on developing a semantic web (logic network) and
ontological frameworks (shared conceptualizations) to build a streamlined user-interaction
experience. The semantic web and ontology point to the foundation needed for computer systems
to build and benefit from interconnections. This groundwork houses some of the most insightful
lessons for the “how” behind information interaction in a system.

The pervasive presence of networked devices and web services stems from the work done

to make systems learn from and speak with one another, while also maximizing the interaction
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and ease of use of humans as the end user (Devedzic, 2016). For instance, the psychology of
human-computer interaction has driven changes in training, task and workload analysis, and
reinforced the concept of humans as information processors and transmitters (Dix, 2017).
Maximizing the human-computer interaction requires system design based on the values of the
user and, in work settings, the motivation a user has for more usable and useful systems
(Bannon, 1995). In short, it requires understanding how individuals interact with information.

The goal of increasing utility to the end user has led to an explosion of behind-the-scenes
work conducted by scientists and engineers to automate the processing, retrieval, and encoding
of information in systems and devices, which are then presented to the end-user in a format
designed for usability. The primary research areas responsible for this growth generally came
from artificial intelligence, machine learning, and semantics (Cummaudo, Vasa, Grundy,
Abdelrazek, & Cain, 2019).

An enormous challenge in computer science is that information must always be translated
from computing language to the visual, comprehensible language of an average user. But before
any of that happens, programmers need to agree on what information is useful for a system,
which programs should talk to one another, and whether or not programs and systems should be
talking to each other (Devedzic, 2016). Note the similarity of considerations for information flow
in computer systems to that of information flow in organizations. For organizations, what
divisions, departments, roles, or even other organizations should be talking to each other? The
information within an organization must then be transformed into something useful for its clients
or customers, in a way that is valued and allows for interaction that creates a worthwhile
(typically resource-based) exchange. For computers, the programs must talk to and understand

each other, then transform information for the user. Typically, the more valuable the information,
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the more a user/client is willing to engage in or interact with the system (for both organizations
and computer programs). However, it can be unclear whether the value resides more with
individual components or with the system as a whole.

Reductionism in science has been used in both organizational systems and computer
research to understand how underlying components work together to create a greater whole.
Computer programming has a fortunate advantage of reducibility down to a universal language
(1’s and 0’s), but the way in which programs make sense of received information highlights the
struggle to understand the value of information.

In an effort to identify meaningful information, computer scientists pass information
through filters until no meaningful information remains (Steeg & Galstyan, 2016). This
information sieve approach demonstrates how a machine, given a specified outcome, can filter
through an enormous amount of information to reduce and then construct or recover a structure
(Steeg, Gao, Reing, & Galstyan, 2016). As noted earlier in the cognitive psychology research
section, human potential for information processing can be limited by the amount of information
that can be filtered. Using the knowledge of information filtering in a computer system,
combined with information processing for humans, I explore the need for understanding filtering
of information in an organizational context.

Semantic Web and Ontologies

Understanding how a bridge from computer systems to organizations can be made
requires some background in how computer science had to bridge the microscopic state of a
system or network to the macroscopic properties found in a larger information environment.
Three major components have accelerated the growth of computer system interconnections;

voluminous data access, the semantic web, and ontologies (Battle & Benson, 2007). The
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semantic web represents an effort by the World Wide Web Consortium to create a network of
data in which computer systems are able to talk with and understand each other at both the
syntactic (language) and semantic (logic) levels (Melnik, Mitra, & Decker, 2000). The
interaction between computer systems is achieved through the use of ontologies, a set of
knowledge or concepts that convey the essence of a system and the interconnected relationships
of that system (Hendler, 2001). Essentially, ontologies make up a common language that enable
computer systems to talk to one another. As more systems become connected through the
internet, new concepts must be introduced or created in ontologies, which then connect systems
or devices using the semantic web. A similar chain of events exists in an organizational
framework. Within an organization, multiple functional areas have a set of concepts and a
language that dictate the service or work produced in that area. The interconnection of each work
domain depends on a commonality of understanding of the concepts and language used across
domains. In this way, information is communicated throughout the organization to facilitate
knowledge sharing and a common understanding across people and applications, which is
foundational to an organization’s knowledge management capability.

Information as a resource. Information in computer systems is treated as a resource. As
a resource, information is integrated into universal storage and retrieval systems using resource-
based commands (Battle & Benson, 2007). This universality, as a resource, provides the
framework for the conceptual mapping used in the ontology of web language, which is then
translated to a web service (e.g., Amazon). For example, Amazon’s online service uses
information to create a taxonomic set of products using nested identifiers based on product
categories. This drives the design and navigation of their site, the portrayal and review of

products, and helps identify and personalize user experience based on the user’s history on their

22



site and other browsing history. This design of service is intended to increase information
usability and access in a way that provides a positive user experience, elevates the user sense of a
more informed decision, and ultimately increases the likelihood the consumer will repeat service.
Thus, the semantic web connects all information pertaining to the web service (e.g., your product
preferences and search history) to create a streamlined user interaction with the information at
hand, which in turn is meant to increase decision-making power for the user (Devedzic, 2016).

The information communicated or exchanged in the workplace can be considered a
decision-making resource that is consumed, managed, and organized within organizations
(Feldman & March, 1981). As technology has driven communication capabilities the exchange
of information has amplified outside organizations as well, creating new opportunities to
understand information protection and projection. Researchers have taken note and applied the
management and use of information to organizational tasks. For instance, when applied to task
analysis, information is designed and measured based on the goals of users in searching for and
accessing information. The search behaviors are then used to determine how to better structure,
display, and convey information to maximize efficiency of discovery and use (Jamieson-Proctor,
Watson, & Finger, Grimbeek, & Burnett, 2007; Endsley, 2015). This same approach of
observing search behaviors and maximizing information discovery and usage is applied in the
realm of computer information systems and computer engineering.

In an organizational context, individuals are often expected to connect information across
functional domains. When viewed through a network lens, social connections are seen as links
and nodes to better understand communication patterns in an organization. While understanding
that kind of network is useful, it often fails to account for the value of information being

distributed in the network. By failing to give value or meaning to information as a resource,
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network analysis alone does not explain the value of the interconnections that are created by a
semantic web.

Patterns. Observation and design of patterns is another commonality between computer
systems and organizational system theory. In computer program ontologies, patterns serve as a
framework to connect domains with user requirements and tasks (Gangemi, 2003); a pattern
represents interrelationships between domain tasks and the competencies required to complete
the tasks. The pattern is the focus of design for conceptual mapping in ontologies. By using
modeling, configurations, and a system of interrelationships of components, computer programs
are designed to recognize and incorporate patterns that combine multiple parts of a program into
a representative structure allowing systems to build on each other into a greater whole. For
example, development on an ontology uses patterns at each level of parameterization, starting
with task patterns for a given role, realization patterns of information to complete the task,
situation patterns to identify when information is used, and object patterns to understand how to
design information for specific situations. This concept is nearly identical to organizational
systems theory, which recognizes that each domain interacts to connect the role of an individual
or group in carrying out required tasks (Katz & Kahn, 1966).

Computer system ontologies are built out of complex patterns from various domains and
associated domain tasks. The high-level outcomes (macro level) of a domain, such as a
responsive graphical interface, guide the lower-level tasks (micro level) that serve to accomplish
objectives that are tied to the higher-level outcomes (Gangemi, 2003). The structure of a design
pattern is then built based on types of tools/information available, the context of how users
interact with the tool, and the information needed to allows users to use the tool to accomplish

the objective. For example, creating a hotel-booking website might establish an officially booked
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reservation as an outcome. Next, information is designed on the website to best present a user
with availability of rooms, dates, and various other choices presented in a logical manner. The
use of patterns can guide programming by observing how users typically progress through the
booking process, and also how to handle information being shared by other websites, such as a
different booking service or through an affiliated travel partner.

The use of ontologies for computer modeling of tasks is similar to a strategic work
analysis or competency modeling, which involves systematically investigating role requirements
and the competencies associated with role execution (Sanchez & Levine, 2009). However,
instead of identifying individual KSA’s, ontology modeling in computer science identifies the
required information interaction necessary to complete a task. Additionally, the structure behind
creating a design pattern for a computer system shares similarities to that of work analysis and
the larger organizational system framework. In organizations, job analysis or competency
modeling may be used to identify the purpose, focus, and performance level of a given role
(Sanchez & Levine, 2009). For example, a newly hired faculty member for a university may be
evaluated on their teaching and research skills based on how they contribute to the development
of their program, department, college, and potential impact to the university. Similarly, a
computer system ontology considers the roles and responsibilities of a system, the tasks required
for goal accomplishment, the norms and behaviors within the system, and also the design of each
role and dependencies of components that must work together within a system (Gangemi, 2003).
A simple example would be the programming in a smart thermostat, designed to recognize
patterns of usage based on time of day, seasons, and foot traffic, while also having a dependency
on activating other heating/cooling systems within a building. In both the organizational and

computer system examples, the goal of aligning individual (person or program) tasks to system
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outcomes is similar, with the main differences being in size, scope, and where the human
interacts or engages with the process.
Data Visualization

As organizations seek to engage in continuous learning while remaining agile in a
complex and uncertain environment, the ability to use information effectively and efficiently
becomes increasingly important. Efforts to improve information utilization have led to new
trends in data visualization and the use of infographics, using visuals to convey complex
information (Otten, Cheng, & Drewnowski, 2015).

The goal of data visualization is to make important information accessible and appealing,
while reducing information load and time required to reach understanding. Recently proposed
practices in data visualization focus on presenting patterns or trends to increase information
interaction through easy comparison of groups or quantities (Frankel & Reid, 2008). The use of
visualization has also been recognized as an integral feature of communicating and discovery in
nearly all scientific fields as part of an effort to more effectively produce and share information
(Healy & Moody, 2014). More than just better charts and graphs, data visualization has been
used to advance important research discoveries. For example, the use of 3D modeling led to a
breakthrough in explaining the effects of structural instability in a quantum system (Dogra,
Landini, Kroeger, Hruby, Donner, & Esslinger, 2019). Just as data visualization is advancing
quantum theory, organizational science can benefit from advanced visualization of information
interaction within an organizational system. As a method of increasing information usability,
data visualization practices act as an important bridge between the producers and consumers of

information (Otten, et al., 2015).
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The demand for better data visualization highlights people’s drive to engage with and
understand complex data, and the desire to share that information with others. Computer science
has made great progress in improving the information interaction experience. One major theme
for new advances emerging from my review centers on the importance of communicating
information to and among humans in the loop. Drawing on data visualization practices, the
methods used to convey information should be based on and tailored towards the communication
setting (Otten, et al., 2015). Similarly, organizations are increasingly seeking feedback on
whether they are conveying the right information, both internally to their members as decision
makers, and externally to their clients or customers.

Utility, Access, Control, and Time

Principles of user interaction represent a value placed on how the end user interacts with
information in their environment. Computer systems and applications are designed to facilitate
efficient retrieval and interpretation of information for the end user. However, in an
organizational context, individuals may be expected to utilize platforms, tools, or engage in
administrative processes laden with informational inefficiencies. Rather than time spent in an
area of expertise, individuals may be forced to seek information to perform ancillary tasks for
which they have no expertise and that may inadvertently decrease overall productivity. For
example, traveling on behalf of one’s organization may involve an individual completing
required paperwork or information that is difficult to find (information access), difficult to
navigate and complete (information utility and time), and require a complex process that is far
more difficult than simply completing the task oneself (information control). This example

highlights how organizations may expect individuals to piece together information across
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multiple systems — a task that could be accomplished with help through structural support prior
to being presented to the individual as an end-user.

One major success of the Internet and the systems that use it is the level of accessibility
to information it has created for individuals. It is typically the responsibility of the content
publisher or the system developer to use formats or designs that are readily usable and easy to
understand for the consumer. If users struggle to access or interact with content or a system, they
may experience a diminished sense of value for the information with which they are interacting.
That said, if an individual perceives the outcome or information associated with the content
important enough, they may be more willing to apply the necessary resources to use/interact with
that information. For example, the process of applying for a mortgage can be complex and
unwieldy, but people persist in navigating the process based on the value of the outcome.
Therefore, information value may determine the degree of effort a user exerts in accessing,
using, and interacting with resources. However, if new methods or systems ease the burden of
information interaction, users are likely to gravitate toward the new source.

Information value may point to how individuals seek out and use different systems or
services, but it also highlights the potential for using information inappropriately — such as
controlling others (Xu, He, & Li, 2014). The pervasive presence of interconnected devices and
systems in everyday life allows people to increasingly interact with each other to share
knowledge and cooperate toward common goals (Atzori, lera, & Morabito, 2010). However,
there is also concern for the increasing presence of systems and devices that are always listening
and collecting information (Li, Xu, & Zhao, 2018). Some uses of an increasing presence are
positive, such as tracking the consumption of products to better manage logistics, and ultimately

reduce waste and costs (Xu, Xu, & Li, 2018). However, other uses are questionable, such as a
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smart city initiative by “Sensing China” used to monitor citizens for social compliance and
control the information that is broadcasted, transmitted to, or accessed by its citizens (Li, et al.,
2018). Information interconnectivity is useful as a tool for aligning efforts and working toward
common goals, but caution should be taken if information interaction is being used as a means of
control within (or outside) the organization.
Machine Learning

Rapid progress in the realms of artificial intelligence highlight the positive application of
learning associated with access to information. The goal of machine learning is to continuously
improve automatic learning over time, improving inference and decision making while dealing
with uncertainty (Jordan & Mitchell, 2015). However, machine learning capability is highly
dependent on the data to which it has access and to the programming (human in the loop)
designed to help the machine learn from experiences. Similar to training people, learning
patterns are considered supervised or unsupervised based on the level of structure provided in the
learning environment. Machine learning is based on constant and consistent learning; given an
organizational framework and with multiple data streams the machine must continuously
produce useful structures and models from which to learn and apply (Jordan & Mitchell, 2015).
This paradigm is remarkably similar to the practice and research trends in organizational
development that call for organizations, and the individuals within, to be engaged in continuous
learning and adaptation in order to perform in increasingly volatile, uncertain, complex, and
ambiguous operating environments.
Summary of the Computer Science Literature Review

Overall, I can derive the following conclusions from the literature in computer science to

inform the macro-level of my framework of information interaction: 1) information is a resource
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that is created, utilized, and transformed within a system, 2) information is modified to enhance
quality/value to end users, 3) information experiences can be structured through patterns within a
system to align individual tasks with system-wide outcomes, 4) information is organized through
ontologies and networked through semantics to enable interconnections of information
processes, and 5) organizational information practices can be viewed through the information
processing lens of information utility, access, control, and time.
Building the Meso-Level of the Framework: Organizational Communication

Apart from interaction, information exists in a vacuum. It is through the communication
process that information is generated, retrieved, articulated, and ultimately used. The
communication process includes conveying or representing information between entities, making
it an important emphasis in our study of information interaction. Communication represents the
complex and multifaceted exchange of information between one or more individuals, whose goal
may be to convey understanding or exercise influence (Poole, 2011). Seen as a central
component for organizations, some have argued that an organization’s structure is primarily held
together by communication relationships among its members (Simon, 1976). Indeed,
communication has been framed as the glue that holds organizations together (Poole, 2011),
serving as the critical link between organizational functions. Given the role of communication in
interconnecting organizational domains (e.g., strategy, training, leadership), people, and
processes, one might assume the topic at the forefront of organizational psychology. However,
the communication literature is marked by disagreements in definitions, philosophical
perspectives, and evaluation method (Keyton, 2017), making its use in organizational

psychology challenging to say the least. To clarify the perspectives most important to moving
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organizational communication forward, I first review the background associated with current
issues in the field.
Review of Communication Theory

One area of agreement for communication scholars is the role of organizations in
creating, maintaining, and dissolving social collectives — a continuous set of organizational
processes (Weick, 1977). This definition sets the tone for organizational communication studies,
establishing a focus on the social aspect of the phenomenon. Early studies of organizational
communication focused on the social construction of knowledge, and how communication skills,
networks, and relationships influenced the development or expression of knowledge,
interpersonally and organizationally (Allen, Gotcher, & Seibert, 1993). Since then, there has
been a shift away from simple interpersonal exchange to recognizing a shift of narrative in
communication among individuals and organizations at a macro level (Mumby, 2014). Still, the
definition of communication centers on how people use verbal or nonverbal messages to
generate meaning.

Research focus is divided between intent/purpose of the message versus quality of
judgment or evaluation (Keyton, 2017). Currently, organizational communication has focused on
functionality, viewed through the purpose it serves in socializing groups or individuals,
structuring of processes, and coordinating activities (McPhee & Zaug, 2001). The future of
organizational communication will largely be shaped by how well scholars can connect the
various perspectives, theories, and methodologies of communication.

Advancing the understanding of organizational communication will require creative
thinking about how systems and networks form and develop across the micro-macro dimension

(Mumby, 2014; Poole, 2014). One method for exploration involves identifying the patterns of
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information being communicated across the organization (Keyton, 2017). These patterns include
non-communicative elements (e.g., financial systems), which still rely on communication to
function (Poole, 2014). The identification and use of patterns is similar to the best practices of
ontological and semantic frameworks built on patterns, previously described in my review of the
computer science literature. Exploring patterns at multiple organizational levels will be an
important part of developing information interaction as a construct. The organizational
communication literature can be further explored through the multiple perspectives used to
define the communication process, which will help shape the development of a framework for
information interaction.

Perspectives on Organizational Communication

Information and communication share a common assessment challenge. The rapid
advances of complexity and diversity in communication and information capabilities over the
past decades have strained the ability for both research and practice to comprehend the influence
of these processes on organizations (Grant & Nyberg, 2011). The rapid growth of
communication and information capabilities also led to increasingly diverse theories of
organizational communication. While new theories emerged, they largely focused on the
products of communication (such as culture or structure), with little research addressing
underlying dynamics — the network holding the domains together (Deetz & Eger, 2014).

The perspective of communication as organizing focuses on the use of language as an
authoritative resource for influencing relationships, transmitting knowledge, and creating action
(Taylor, 2006). From this perspective, the use of language assumes that organizing occurs at the
point of communication. Taking it a step further, communication theorists argue that it is through

communication that the structural elements of an organization are held together — that
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communication is at the essence of creating and sustaining the organizational processes we
observe or work within (Seibold & Myers, 2006). As members of an organization engage in the
common language and structuration within the organization, a meta-conversation begins to
emerge, creating a context for the information conveyed throughout the organization
(Robichaud, Giroux, & Taylor, 2004). The relative value or usefulness of information may
change given its relation to the circumstances of time and place — that is, the location of the
information within the larger meta-conversation of the organization. The idea of information in a
meta-conversation involves understanding how information moves within the micro-macro
framework within an organization. The communication perspective of structuring, similar to that
of organizing, further builds on micro-to-macro organizational processes to explain how
individual interactions become reflected in the whole of the organization.

Communication as structuring implies that structures are dualities, providing the means
for members to communicate, while the process of communicating reinforces and reproduces the
structure by confirming it as meaningful for interaction (Poole, McPhee, & Seibold, 1996). Thus,
an organization’s structure provides a mechanism for conveying information, while also
changing or adapting as a result of information being communicated, with the level of change
dependent on the value of information being conveyed. The organizational structuring
phenomenon can be observed through three mechanisms (Poole et al., 1996); microlevel
interactions by organizational members, the patterns of structure use by members, and how
structures are manifested within the organization. The organizational structuring mechanisms
highlight communication as a process that connects individuals (micro-level) to the larger
organization (macro level) by observing patterns of information interaction within structure

(meso level) across members and member groups.
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The micro to macro perspective from communication is similar to the reliance on patterns
that serves an important role in building ontologies and linking computer language to human
visualization. The ontological perspective from computer science supports the application of
communication as serving both a structuring and organizing role. Specifically, the phenomenon
of organizing is guided by communication, which produces and sustains a structure, enabled
through the patterns of communication and information interaction, taking place at the individual
and interpersonal level. This process of micro to macro perspectives, or viewing the
interconnection of organizational domains, is resonant of systems theory. The systems approach
serves as a strategic link between organizational communication and the full scope of
organizational dynamics.

Communication and Systems Theory

The systems approach has been praised as the DNA of organizational communication,
representing the complexity of organizations and communication through a set of interdependent
components that form an organized whole (Poole, 2014). The systems theory of organizational
communication bears a resemblance to organizational systems theory (Katz & Kahn, 1966).
Organizational communication systems theory uses the concept of organizational components to
represent functions of system units, with nesting of units from lower to higher levels.
Additionally, the system is governed by a structure, with associated interdependencies and
feedback mechanisms, all within an environment that characterizes the boundaries of an
organization’s system (Burton, DeSanctis, & Orbel, 20006).

Communication and organizational systems theories are inherently complementary, both
considering organizations from an open-system approach with feedback cycles and information

interaction patterns associated with the evolution of organizational elements. Additionally, both
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organizational systems theory and communication systems theory conceptualize information
through an input/process/output framework; an integrated series of causal and functional links
which develop and change over time within the system (Poole, 2013). These systems rely on
information interaction to coordinate activities while simultaneously supporting decision-making
within a system (Krippendorff, 2009). Given the similarity of theories, I further explore the
principles and perspectives behind communication systems theory, both as they relate to
information interaction and to organizational systems theory.

Communicating information has been viewed as a source of organizing and sense-making
to members (Weick, 1977, 1995), while also being considered a driver for dysfunction in
unstable systems (Rice & Cooper, 2010). In explaining the process of communication,
information experiences have been viewed as a property of the system network, connected via
nodes and roles (Monge & Contractor, 2003). Similar to my critique of communication as
organizing and structuring, the systems perspective of communication tends to focus on
communication outcomes and the presence of a process to guide outcomes. The systems
perspective of communication lacks focus on the individual information experience, including
the quality/value of information itself. Building on shared systems perspectives, I will explore
how information interacts within a system as a whole using the principles of system complexity
and agency.

System complexity and agency. The concepts of complexity and agency represent the
interaction of the human and the system as a whole. Complexity refers to the make-up of an
organization’s system; the structure, components, domains, and interactions existing within the
system (Miller & Page, 2007). An organization’s complexity is associated with its

communication practices that can alter the availability and usability of information within the

35



system. For instance, the formality of processes that control information may dictate the speed of
information sharing, creating potential constraints that make information more difficult to create,
retrieve, or use (Miller, 2003). Agency represents an individual’s sense of freedom or permission
to participate in self-governed communication behaviors in an organization, exhibited by one’s
level of responsiveness, and typically determined by the members’ level within the organization
(Miller & Page, 2007). Higher agency represents higher potential levels of self-governance for
communication processes, and therefore potential for greater autonomy of information
interaction.

Recognizing human agency is a means of understanding organizational communication
patterns. Organizations adapt in response to shifts in the patterns of interorganizational networks
created by knowledge, information, and resources (Monge & Poole, 2008). The process of
creating and sustaining meaning from information as it is shared reflects organizational
discourse; an interpretive focus of related experiences and shared understanding (Grant, Hardy,
Oswick, & Putnam, 2004). This process of sense making as explained by communication is
associated with the concept of organizational culture that similarly aims to explain shared
experiences of organizational members through values and norms that are communicated,
verbally or non-verbally, within an organization (Schneider, Gonzalez-Roma, Ostroff, & West
2017). The role of human agency, through social interaction, is an important consideration for
creating and sustaining the interconnections within an organization through shared meaning and
sense making. However, one final consideration must be made for supporting organizational
discourse. The ability to organize, create meaning, and allow for human agency stems from

information exchange, which is best explained through communication structure.
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Structure. The concept of structure in organizational communication focuses on the
basic properties of information exchange. Specifically, communication involves transmission of
a message, via a sender, to a receiver, taking place through a network. The message is considered
the signal, while anything that interferes with receiving and interpreting a message is considered
noise (Poole, 2011). This concept of signal and noise shares the same underlying theory of signal
detection (Fitts & Posner, 1967) in cognitive psychology research. In the cognitive psychology
literature, the focus is on information processing, whereas the communication literature focuses
on the network through which the signal travels. The structure of a communication network has
implications for how information is designed to flow, or interact, within an organization (Monge
& Contractor, 2003). Communication structure can be observed through links and nodes. Nodes
represent points of communication convergence, while links represent the connecting action
between the nodes that make up the network. The communication network can often be mapped
onto the outline of an organizational structure, with the properties and configuration of an
organization’s network often mirroring the structure of the organization. Discrepancies between
an organization’s structure and the communication network are associated with changes in
operating mechanisms. That is, new networks emerge as organizational members establish new
patterns of communication, whether out of self-interest or operational necessity (Monge & Poole,
2008). Thus, while an organization may dictate the structure or configuration that guides the
communication network, members of the organization may influence changes to the network
based on their patterns of use, either reinforcing or adapting the existing structure. To understand
how communication networks adapt within an organization, I re-explore decision-making in the

context of supporting organizational outcomes.
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Communication as Decision-making

My review of communication theory, thus far, has centered on communication processes
and how they develop within an organization. Communication processes, guided by the structure
and social interaction found in organizational communication, ultimately support organizational
outcomes. Organizational outcomes are achieved through information exchange to increase
knowledge and support decision making — a phenomenon referred to as intellectual capital
(Kuhn, 2014). The practice of greater information sharing and communication in decision-
making is considered an evolution in patterns of information practices, as organizations
recognize the need to address challenges that are beyond the scope of single organizational
domains, or even the organization itself (Koschmann, 2013). The shift in practice from
controlling information to a collaborative model of information sharing has been termed
emergent decision-making, in reference to the shifting nature of the volatile and uncertain
environment within which organizations are operating (Deetz & Putnam, 2001).

The