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ABSTRACT

“THE SAME INFORMATION IS GIVEN TO EVERYONE”: ALGORITHMIC AWARENESS
OF ONLINE PLATFORMS

by

Meghan Lindsey Dowell

The University of Wisconsin-Milwaukee, 2023
Under the Supervision of Professor Nadine Kozak

After years of discourse surrounding the concept of “filter bubbles,” information seekers
still find themselves in echo chambers of their own thoughts and ideas. This study is an
exploratory, mixed methods analysis of platform privacy/data policies and user awareness of the
personal and usage data collected and user awareness of how platforms use this data to moderate
and serve online content. Utilizing Bucher’s (2018) framework to research algorithms through
the black box heuristic, this project learns how users inform themselves about data collection and
use policies, and their awareness of algorithmic curation. The algorithmic systems that return
search results or populate newsfeeds are opaque, black boxed systems. In an attempt to open the
black box, this dissertation analyzes the privacy and data policies of the top three platforms by
traffic in the United States — Google, YouTube, and Facebook — to first learn how they describe
their data collection practices and how they explain data usage. Then a cross-sectional survey
provides user perception data about what personal data is collected about them and how that data

is used, based on the privacy policy analysis.

The findings of this dissertation identify a need for algorithmic literacy and develop a
new frame for the ACRL’s Information Literacy Framework to address algorithmic systems in



information retrieval. Additionally, the findings draw attention to two subgroups of internet users
— those who believe they do not use search engines and those who use only privacy-focused
search engines. Both groups require additional research and demonstrate how online information
retrieval is complicated through multiple points of access and unclear methods of information

curation.
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Chapter 1: Introduction

When | first started this project search engines were the focus of my research. As an
academic librarian | worked firsthand with students and individuals who were seemingly
unaware of how and why they received the results they did while searching Google. But
information retrieval is larger than Google as it is embedded into our lives though all platforms
including Facebook and YouTube. This pervasiveness was evident during the 2016 and 2020
elections and the COVID-19 pandemic. Information seekers found themselves entrenched in
highly polarized discourse on important topics because of how platforms curate information
sources for delivery to them. As an information literacy professional, | wanted to learn more
about how platforms inform users about the functionality of the platform to allow me to better

instruct patrons about searching and interacting with these platforms.

Over the last decade the number of internet searches has doubled, and Google is
averaging 3.5 billion queries a day, globally (Statista, 2021). YouTube is the second largest
search engine with 3 billion searches per month and on average users viewing 30 minutes of
videos per session (GMI Blogger, 2022; Statista, 2022). Facebook has over 1.9 billion daily
active users (Meta - Q1 2022 Earnings, 2022). Individuals are spending time serendipitously
finding and intentionally gathering information from these platforms that affect their daily lives.
My work as a librarian, confirms anecdotally Pasquale’s (2016) statement that, “users lack both
the ability and incentive to detect manipulations as long as they are getting ‘good enough’
results,” which leads to the mountain of evidence compiled by scholars and observers attributing
beliefs and action to information found during internet searches (p. 83). | see this when teaching
first-year undergraduate and graduate student information literacy sessions. Class begins with the

question “where does information come from?”” and without fail, one of the students’ first



answers is Google. After a few more responses like parents, books, and the library, I come back
to Google and ask, “what is Google”? After a few strange looks I hear “search engine” or “the
internet”. We then discuss Google’s business model and the construction of search results, which
leaves most of the students surprised. These experiences in the classroom, coupled with the
proliferation of mis/disinformation over the last several years has led to my interest in learning

about the public’s awareness of algorithmically delivered content.

One of the major topics of concern to information studies scholars is the relationship
between information retrieval and information policy, specifically concerning algorithmic
awareness and literacy. In recent years, a growing body of scholarship in this area has begun to
attend to the societal impacts of algorithmic filtering in search results and newsfeeds. Other
studies have developed algorithmic folk theories to give language to how platforms operate in
everyday life. This previous work around algorithmic power, the oppressive nature of search
algorithms, and user studies has laid the foundation for my research on the user awareness of
how the collection of users’ personal information impacts their platform experience through
algorithmic filtering. 1 chose one point of contact between the platform and user — the agreement
to the Privacy policy as the information medium. To either confirm or rebut the idea that users
and platforms are highly intertangled, there is a focus on the users’ awareness of how their
personal information, stated in the privacy policies, influences their online experience. The
findings illustrate users are unaware of how their personal information is used to curate their
online experience which reinforces perceptions and previous research of algorithmic curation

and provides a framework to support information literacy instructors.

What users might not know about information retrieval platforms is that they, according

to Halavais, “distill the social behaviors of their users, the socially defined structure of the World



Wide Web, and our collective creation of knowledge” (2018, p. 73). The concept of filter
bubbles is not new to information scholars; however, searchers are falling victim regularly to the
echo chamber of their online lives (Powers, 2017). This study is an exploratory, mixed methods
analysis of platform privacy/data policies and user awareness of the personal and usage data
collected and user awareness of how the platforms use this data to moderate and serve online
content. Centering what users know about how their personal data is collected and then used to
influence their platform experience is not necessarily a privacy question, but one about the
symbiotic relationships between the user and the platforms. Whether users know it or not, they
are constructing their online experience and the algorithmically delivered content is not neutral

or unbiased.

This project utilizes Bucher’s (2018) framework to research algorithms through the black
box heuristic. I use this framework to learn what users know about the black boxed algorithmic
systems of Google, YouTube, and Facebook. As such, there are three guiding methodological
tactics employed: disregard the epistemological limit of the “black box” and identify what is
known (privacy policies), apply a phenomenological approach to the perception of algorithms
through tacit or practical knowledge (other studies), and “interrogate the configurations of
strategic unknowns” (survey data) (p. 63). In Bucher’s (2018) work of analyzing black box
research, she found that scholars were creating limits of what was researchable by adhering to
the framework of the black box — that the contents of the black box are unknowable. However,
through careful consideration of what is known about the black box, one can begin to parse

together a shadow structure to identify what is known and unknown for research.

With this framework in mind, this study employs the following four guiding questions:

What is the general public’s awareness of what influences algorithmically delivered content?



How do users understand the personal data collected on them by the platforms? How does time
spent on platforms impact awareness and knowledge? How do platform policies inform users
about how algorithmically determined content is displayed and what personal data is used to
influence the information? This research seeks to take a recent snapshot of the public’s
awareness of Google, YouTube, and Facebook and their processes of content delivery. The
potential exists for the dataset to inform future research using interview questions or focus

groups, in addition to the goals of this dissertation.

The contributions of this study are threefold. It builds on the critical algorithm studies
work of Noble (2018), Bucher (2018, 2021), and Pasquale (2016) wherein they elaborate the
harmful effects to society due to algorithmic oppression. | contribute to this work as I identify
the common elements of what is unknown to the average user and elaborate on known issues
around algorithmic curation of search results and newsfeeds, for example learning that users are
aware about the personal data collected while using the platforms but unaware of how that data is
used to shape their online experience. These findings further discuss how the act of black boxing
of search algorithms compounds issues of information poverty and inhibits searchers’ efforts to
understand the information retrieval system. The searchers’ perspectives on algorithmic
awareness and filtering inform the work of information literacy professionals by updating the
curriculum and content to break down the mysticism of algorithms and information retrieval. The
final contribution identifies how current legislation does not address these issues of algorithmic

literacy and would create further ambiguity on how platforms disseminate content.

As previously stated, this research builds on the work of critical algorithmic studies
scholars who have identified major societal impacts of algorithms in search, but also the

financial market, criminal justice system, and education among others (Benjamin, 2019; Bucher,



2018; Gillespie, 2018; Noble, 2018; Pasquale, 2016). These researchers have built a foundation
for my research through digital ethnographies, case studies, policy evaluations, and interviews. |
contribute to their work and knowledge base by adding generalized user awareness of
algorithmically delivered content. Additionally, while investigating usage of the studied
platforms, two subgroups of participants arose — one that believes they do not use search engines
and the other who only uses privacy-focused search engines. Further connections are made
between awareness and demographic characteristics to give personal context to these societal
impacts and begin to understand how to address these serious issues through education and

information policy.

This chapter provides an overview of the literature related to the research problem and
how the black box theory provides the theoretical framework to the study. Then a brief overview
of the research design and methodology that details how the results address the research

problem. The chapter concludes with a roadmap of the dissertation chapters.

1.1 Background, Context, and Theoretical Framework

The importance of this research lies in understanding the public’s awareness of curation
in their search results and newsfeeds. The research narrows focus on content delivery algorithms,
specifically the algorithmic filtering of results based on a hundred or so signals of personal
information, including past searches, links clicked, contact lists, emails received, and geolocation
information retrieval platforms collect on their users (Bucher, 2021; Discover How Google
Search Works, 2020; Hillis et al., 2012; Pariser, 2011; Zimmer, 2008). The research is focused
on the collection and use of personal data in algorithmic curation because of the perceived
neutrality of these platforms when delivering information (van Dijck & Poell, 2013). This study

focused on platforms with high traffic in the United States and employing algorithmic filtering to



their search results, autoplay, and newsfeeds; and platforms that have a precedent of algorithmic
bias and disinformation. According to April 2021 data, and still true in 2023, these include
Google (1), YouTube (2), and Facebook (3) (Top 100: The Most Visited Websites in the US,
2021, 2023). In addition to having high traffic in the United States, these platforms are the focus
of congressional hearings, antitrust lawsuits, disinformation campaigns, and selective censorship
of content (Facebook, social media privacy, and the abuse of data, 2018; Complaint, United
States v. Google LLC, 2020; Jungherr & Schroeder, 2021). Furthermore, in the United States, as
of December 2020, Google held 87.8% of the search engine market share; compared to 6.45% on
Bing, 3.05% on Yahoo!, and 2.3% on DuckDuckGo (Search Engine Market Share United States
Of America, 2020). However, it’s broadly applicable as most search engines collect personal data
on their users unless they have built their business model around privacy, such as DuckDuckGo
and StartPage. To acknowledge the opaqueness of the algorithm, inherent consent, magnitude of
power, and overall ubiquity of search and social media, the following literature contextualizes

the theoretical approach to the dissertation.

The theoretical framework utilizes mutual constitution and black box theory. Mutual
constitution provides the language for a symbiotic relationship between the user and the
technology (Leonardi, 2009; Sawyer & Jarrahi, 2014). Sawyer & Jarrahi (2014) define mutual
constitution for information systems as both humans and technologies having some sort of
agency, but the actions are not deterministic. In information retrieval platforms, the human’s
agency is the choice to engage with the platform and how often it is used. For the platform this
agency is within the algorithmic system and how it is programed to use the given information to
curate or return information. The idea of mutual constitution describes the coevolution between

the technology and how it is socially situated. Google’s evolution from PageRank results to



including images to the Knowledge Pane is an example of how users and the platform are
mutually constitutive. This allows for further investigation into how technology and society are
intertwined and how user behavior shapes the technology. However, the user is not always aware
of their impact, such as the “programmed sociality” of search engines and social media, meaning
how algorithms affect one’s social circle without explicit knowledge of the user (Bucher, 2018).
Programmed sociality acknowledges the relationship between the human and the technology, but

highlights the issues of users being unaware of how algorithmic systems curate information.

Ashby (1999) defines black box theory as an application to identify “systems whose
internal mechanisms are not fully open to inspection” (p. 86), Bucher (2018) goes on to
modernize saying, “the black box is not the exception but the norm” (p.59). Platform
privacy/data policies explicitly state what personal information is used to curate the online
experience for the user, both demonstrating social constructivism and making some effort at
letting users peek inside the black box. Black boxing allows investigation into the unseen
relationship between the human and nonhuman actors and by acknowledging that search firms
protect their proprietary algorithms as trade secrets. Bijker (2001) describes this as the
“technological frame” that “technology is constructed by a combination of enabling and
constraining interactions” (p. 27). There are two sides of the debate surrounding black boxed
algorithms, either the interpreted opaqueness of the algorithm creates a situation where the thing
is unknowable, and only the societal impacts thereof are seen or the black box as a metaphor is
dangerous while researching the algorithm because it prevents large and difficult questions from
being asked (Bucher, 2018; Pasquale, 2016). This study acknowledges the usefulness of black

box theory during the analysis of Google, YouTube, and Facebook’ privacy/data policies to



investigate the clarity of their statements and also pushes it forward to pull apart the box by using

Bucher’s (2018) work to make the unknown known through the analysis of user knowledge.

Bucher (2018), employing black box theory, outlines three methodological approaches to
“(un)knowing algorithms” in order to research them effectively. The first is to reverse engineer
the known parts of how the algorithm operates using the example from ProPublica’s work on
criminal justice algorithms and the bias toward Black men (Angwin et al., 2016). The second is a
phenomenological approach to learning the unknown through the perceptions of the algorithm.
The third is examining the configuration or situated practice of algorithms not through the black
box, but the process of black boxing. This dissertation employs the phenomenological approach
of the perception of algorithms by the public and the practice of black boxing in the data and
privacy policies. Algorithms are cultural artifacts that influence culture, or as Seaver suggests
algorithms are culturally situated both in and as culture (2017, 2019). This shift in the perception
of algorithms from benign calculators of data to cultural influencers creates the opportunity to

discuss the effect Google, YouTube, and Facebook have on public opinion.

In the mid-20'" century, the information age created an information-rich public. There are
constraints on access to information and capabilities of the user. The working definition of
information poverty in information studies is “that situation in which individuals and
communities, within a given context, do not have the requisite skills, abilities, or material means
to obtain efficient access to information, interpret it and apply it appropriately” (Britz, 2004;
Marcella & Chowdhury, 2018). As Britz (2004) argues, information poverty is a social justice
issue and if the users’ search results are undergoing censorship through user-data driven filtering,
then the user is not accessing all available information on the topic and cannot interpret fully the

information presented. A just society requires access to information. The objective of this



research is to make progress toward defining facets of information poverty when connected to
information retrieval platforms and algorithmic filtering. The First Amendment (FA) not only
protects the freedom of speech, but also the freedom of inquiry to access needed information
without interference from the government. However, in a review of First Amendment lawsuits
brought against information retrieval platforms, courts found in favor of the search engine giving
search engine speech FA protections (Balkin, 2018; Ballanco, 2013). Search engine speech
includes the work of the algorithmic systems and the search engine result page. The idea of
freedom of inquiry is at odds with algorithmically filtered search results as the searcher assumes
all possible information is presented while the search engine has the right to curate the search
engine results. There is a clash of rights. Users’ rights to information access conflict with

platforms own FA protections.

The FA lawsuits brought against YouTube and Facebook are Terms of Service disputes.
These cases often are regarding the removal of posts due to user speech and/or perceived
censorship, and not how the algorithm delivers content (Loveland v. Facebook, 2021). The First
Amendment protects users from the United States government silencing their speech. Digital
platforms have the right and ability to determine what speech is allowed and disallowed on their
sites. Historically, if public protections to limit access to specific types of information needed to
be put into place, Congress drafted new legislation, however, this was often difficult. Congress
proposed and passed two bills, the Communications Decency Act (CDA) and the Child Online
Protection Act (COPA) prior to the Children’s Internet Protection Act (CIPA). While the intent
of COPA is to prevent children from viewing obscene or harmful content on the internet, COPA

never took effect because the Supreme Court found it unconstitutional due to the strength of the



First Amendment. CIPA passed when the legislation narrowed to include only public schools and

libraries receiving federal funds for telecommunications access.

State and federal governments have begun to draft legislation that would ban or limit the
use of personal information for algorithmically delivered content. In the fall of 2019, the U.S.
Senate introduced a bipartisan bill titled the Filter Bubble Transparency Act. The bill’s goal was
“to require internet platforms give users the option to engage with a platform without being
manipulated by algorithms driven by user-specific data” (S.2763, 2019). Democrats introduced a
second bill in the summer of 2020 to the House of Representatives to amend the Federal Election
Campaign Act of 1971 to change the regulation of targeted political advertisements using online
behavior data and require platforms to maintain public records on the purchasing of political
advertisements (H.R.7012, 2020). In January of 2022, Congress put forth the Banning
Surveillance Advertising Act of 2022 that seeks to prevent digital advertisers, such as Facebook
and Google, from using personal data to target advertisements (S.3520, 2022; H.R.6416, 2022).
During the same month, Congress also proposed a bill to require platform governance to be more
transparent through shortening the policies and making them easier to understand (S.3501, 2022;
H.R.6407, 2022). The bills are examples of information policy that consider the information
literacy of internet users and acknowledge the potential harm caused by algorithmic filtering.
Even though none of the aforementioned bills made it out of committee; if Congress is beginning
to prioritize algorithmic information policy, what do we know about their constituents’

perceptions of how search platforms function?

1.2 Problem Statement
As search platforms became publicly available in the 1990s, scholars expected

information would become more freely available and easily accessible (Lawrence, 2000).

10



However, as information retrieval platforms developed, and search algorithms evolved, how
users received information became less clear to the user. Online marketing firms indicates
American users of the internet do not understand the functionality of the search engine and
subsequently the results they encounter (BrandVerity, 2020). In 2012, 66% of internet users
found search engines a fair and unbiased source of information (Purcell et al., 2012). This idea
that Google is neutral source or a “general consensus” of public opinion appeared in Tripodi’s
(2018) work on identity-based searching; interviewees reported using the search engine as a fact-
checker and say, “the first information we see is what I’ll remember and I’1l keep with, and I’11

assume it’s true” (p. 28).

The majority of the literature in information studies surrounding algorithmic filtering has
centered the technology and its effects as the method of inquiry through digital
ethnographies and through the development of folk theories surrounding algorithmic
curation. This project studies the knowledge of users of search and social media platforms, not
the platforms’ functionality. While scholars dedicate entire issues of journals to understanding
the technicality of the algorithm and the power that drives the social consciousness of the
algorithm; by digging into the opaque nature of search and social media platforms through policy
analysis, this dissertation aims to gain an understanding of the users’ awareness and knowledge

of the platforms.

1.3 Research Questions

Building on what is known about the perceptions of algorithmic curation, including the
influence Google, YouTube, and Facebook have over the distribution of information and ideas,
this dissertation provides insight into what the public know about personal data collection and

their awareness of how search results and newsfeeds are curated to reflect their worldview.

11



The exploratory mixed methods study seeks to answer the following research questions:

Research Question 1 (RQ1): How do platforms (Google (1), YouTube (2), Facebook
(3)) govern and inform their users with regard to using collected data to filter the users’

online content?

Research Question 2 (RQ2): What do United States-based adult users of these platforms
know about the personal and usage data being collected and their awareness about how

the platforms use this data to moderate and serve online content?

Research Question 3 (RQ3): Are there any associations between usage characteristics of
United States-based adult users of these platforms and users’ awareness of algorithmic

curation using personal information?

Research Question 4 (RQ4): How does user awareness about algorithmically delivered
content vary based on demographic characteristics, including age, race, education level,

and political affiliation?

1.4 Rationale, Relevance, and Significance of the Study

The methodology of this dissertation, fully detailed in chapter three, is a mixed methods
study employing content analysis of privacy/data policies and descriptive statistical analysis of
cross-sectional survey data. The chosen platforms’ policies were analyzed for how they address
personal data collection and the impact of those data on search results or newsfeeds. The
platforms’ policies informed some of the survey questions to provide direct analysis of user
awareness. The target population of this study is anyone living in the United States, over the age

of 18, who used the internet in the last 30 days. The timeframe of 30 days includes those who use
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the internet sporadically, however, because the distribution of the online survey requires the

internet, those who do not use the internet are excluded.

The study uses a sample that is representative of demographic averages in the United
States based on 2020 Census data. To achieve a representative sample, a panel was purchased
from Qualtrics because they guarantee demographic averages and completeness of data to ensure
the most generalizable results. The questions are a combination of Likert scale, yes or no, and
short answer to best capture the awareness and knowledge of the searcher. Data analysis employs
open coding to find patterns and outcomes of the user data and content of privacy/data policies

and descriptive statistics to synthesize the survey results.

The novelty of this dissertation lies in centering the users’ awareness of how platforms
use personal information to deliver an online experience, their perceptions of algorithmic
filtering on information retrieval platforms based on the privacy policies of the platforms, and
connections between demographic characteristics. The findings contribute to the field by
providing guidance to information and algorithmic literacy standards and through confirmation
of previous studies that include algorithmic curation folk theories with quantitative data based on
user awareness. Ultimately, the findings offer value to information policy makers, information
literacy practitioners, and information and communication technology scholars. An informed
public is required for a democratic society. As academic and public libraries provide information
literacy instruction, users have access to increase their capabilities of finding and interpreting
information as well as expand their critical thinking and analysis. However, by only centering on
information literacy as the solution to algorithmic filtering and bias, we are relying on an

individual solution to a systemic problem.
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1.5 Structure of Dissertation

Chapter 2 presents a review of the current research from information studies and allied
disciplines that center the dissertation by using SCOT and black box theory to understand the
users’ relationship with search engines. This chapter also provides a historical overview of
information policy surrounding the public facing policy of the internet and search engines.
Chapter 3 describes the methodology, research design, and procedures for data collection and
analysis for the collected user data and public policy for this study. In chapter 4 | report the
findings from both the content analysis of the privacy and data policies, as well as the survey
questions. The survey findings are reported using descriptive and inferential statistics. Chapter 5
provides a discussion of the findings, and the theoretical, practical, and methodological
implications of the study. Finally, chapter 6 concludes the dissertation with a summary of the key

findings, contributions to the field, limitations, and opportunities for future research.
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Chapter 2: Literature Review

A group of friends are standing on a street corner discussing their options for dinner. One
pulls out their phone, searches “tacos” and five options appear within a ten-block radius. A
family watches the news about local elections of city council members. The child opens their
laptop to search the names of the candidates and finds a video of the city council debate. Three
people are having a debate about a Black Lives Matter protest. One uses their phone to search for
an article to prove their point, another does the same, the third cites an article a friend posted on
Facebook. They have opposing results from their search engines that only support their point of
view. People have multiple needs for information such as information for relocation,
entertainment, health information, local civics, and others. The method of finding information
online has become nearly universal; people’s understanding of algorithmically delivered content
is less known. At the heart of this dissertation is the desire to gain a greater understanding of how
users perceive the functions of information retrieval platforms and the subsequent results when
seeking information. In recent years, legislators introduced multiple bills in Congress aimed at
regulating search engines and social media platforms due to the algorithmic manipulation of
search results, increasing transparency of policies, and banning surveillance advertising based on
the collection of personal data (S.3520, 2022; S. 4066, 2020; S.2763, 2019). Ultimately, I seek to
learn about platform users’ awareness and understanding of the algorithmic curation of results on
information retrieval platforms: Google, YouTube, and Facebook. The study takes place during a
time where the evening news, newspapers, and documentaries focus on search engine bias, the
influence of social media, and the rampant spread of mis/disinformation (Kantayya, 2020;
Orlowski, 2020; Nawaz, 2022). The dissertation captures public awareness regarding the role

information retrieval platforms take in a democratic society.
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The literature review provides contextual and historical frameworks to the research
problem. Utilizing Ashby’s (1999) definition of black box theory which examines how
researchers understand a problem that cannot be seen or known, in this case algorithmic curation,
combined with Bucher’s (2018) approach provides the framework for this dissertation. Bucher
argues that researchers should not let the black box stop us from approaching it to learn
knowledge but should rather identify the parts that can be known and those that cannot. Then we
should use the current beliefs and perceptions of the black box to build from and add to while,
finally, interrogating the configurations of what is known of the black box (algorithmic systems)

and how the users perceive the black box.

The structure of the literature review first acknowledges and analyzes the models of
information seeking behaviors and practices which help provide a base for information poverty.
Next is an exploration into the evolution of socio-technical systems of information retrieval and
the multiple facets of internet searching to understand the construction of search engines and
social media newsfeeds. This leads to a discussion of algorithmic systems through the lens of the
black box heuristic. Folk theories of algorithmic curation provide the language for how the
average internet user perceives the functionality of algorithmic systems and content delivery.
And finally, how information policy has impacted how platforms operate and how users interact
with the platforms. Throughout the chapter and dissertation, the discussion centers searchers, and

searchers are people seeking information, either actively or passively, regardless of platform.

2.1 Information Retrieval
The complex processes of information retrieval come together in three facets: the
information need, the information searcher, and the information environment (Knight & Spink,

2008). The interdependence of the three facets creates an unlimited number of variables when
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considering information retrieval. The user’s cognitive processes inform the information need
and the environment of their search. For the purposes of this research, Google, YouTube, and
Facebook are the information environments even though due to algorithmic filtering, each user’s
environment is slightly different. As we approach the black boxed information retrieval platform,
we need to identify what is known about the process. Information behavior models provide a

starting point for how searchers approach a problem and the iterative process that follows.

2.1.1 Information Needs, Practices, and Retrieval

Research or information seeking begins with an information need. This section outlines
several information seeking models and aligns them with user-oriented information retrieval
platform research. It is easy to oversimplify information seeking behavior when the information
system is accessible at your desk, in your pocket, or on your wrist. There are multiple factors to
consider when a person has an information need and while some are visible, others are cognitive
and not as easily identified. To have a full understanding of users’ perspectives of the
algorithmic filtering of search engine results or newsfeed pages, it is necessary to conduct a more
granular investigation of information behavior models. | used Xie (2008, 2010) and Knight and
Spink’s (2008) work on web search to identify the following information behavior models. The
purpose for the investigation into information seeking models is to identify the missing
contributors to web search and algorithmic curation. The following models do not specifically
acknowledge the multiple factors and data points that construct search results or newsfeeds, only
that there is an information system. The behavior of the system is just as important as the

behavior of the information seeker.

Wilson: Model of Information Behavior
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Wilson’s first model of information behavior, developed in 1981, focuses on the user and
their information need which then determines the information seeking behavior. The user has
two choices of information seeking behavior, making demands on an information system or
demands on an information source; this model lacks, however, an explanation of how the user
interacts with the system or the source. Today, what might be defined as a system (search engine,
library discovery layer, application, social media) was not well defined or delineated from a
human information source (Knight & Spink, 2008; Wilson, 1981; Xie, 2008). The aspect of the
searcher’s needs is well-defined in Wilson’s model as he takes into consideration the
physiological, affective, and cognitive needs within their social role; as well as addressing the

personal and environmental barriers to information seeking behavior (Wilson, 1981).
Kuhlthau: Information Search Process

This model describes the user’s perspective of the information search process (ISP) and
focuses on the “activity of finding meaning from information” (Kuhlthau, 1991, p. 361). Any one
of these experiences informs the other and moves the search along the six stages of information
seeking. ISP investigates the users’ cognitive behaviors before, during, and after the search
process to better understand how searchers identify their information need, locate sources, and
use the information found. Through the analysis of several other studies, Kuhlthau’s (1991) ISP
model builds a framework of a logical sequence to information seeking behavior. The framework
outlines the feelings, thoughts, actions, and tasks the searcher experiences. Selection identifies
the topic to be searched and the presumed location of that information — an internet search, a
library visit, or a community inquiry. Exploration requires the searcher to make sense of, and
evaluate, the information found that can leave the searcher confused or frustrated. Formulation

leads to clarity for the searcher when their feelings of confusion make way to feelings of

18



confidence and understanding. Collection of new information leads to the expansion of the topic
and the further building of confidence in the search process and their information consumption.
Presentation is the culmination of their search process and is generally met with relief,
satisfaction, or the summarization of their findings (Kuhlthau, 1991). While the six stages are
sequential, they are not linear. Users often find themselves in a cycle within the stages before
finalizing their search process in an iterative and interactive search process (Bates, 1989; Knight
& Spink, 2008; Xie, 2010). Kuhlthau’s model lacks the recursive behavior of a searcher when
stages need to be repeated as their feelings, thoughts, actions, and tasks interact with their
information need and how that informs their future information seeking decisions. Kuhlthau’s
research centers the searcher and their cognitive abilities. Cognitive abilities are not a direct
correlation with intellectual ability. The information need influences the cognitive ability, and
the cognitive ability influences the information seeking behavior. Searchers react differently
when seeking information that is sensitive or worrisome due to privacy issues, like health
information, rather than less sensitive information, like information relevant to a trip (Libert,
2015). It s the searcher’s abilities that create variance in the information retrieval process and

the reaction to information received.

Bates: Berrypicking Model

The berrypicking model improves on Kuhlthau’s model by recognizing the user has a
cognitive response to each query and source, including the revisions needed to queries to satisfy
their search (Bates, 1989). This model captures interactive IR approaches in the most realistic
way. Interactive information retrieval recognizes the current information needs of the user might
change as they process information and utilize additional information retrieval processes to

achieve their goal. There are four elements of actual user-centered information retrieval captured
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by the berrypicking approach: the evolution of search queries, information is sought in pieces
rather as a whole, searchers employ multiple search techniques, and access a variety of sources

(Bates, 1989; Xie, 2008).

Belkin, Oddy, and Brooks: Anomalous States of Knowledge

The Belkin, Oddy, and Brooks (1982) study on anomalous states of knowledge
(ASK) found that information retrieval is not often a linear progression of ideas to source
materials. The anomalous state is created by having a problem where a person’s known
knowledge cannot be applied, the cognitive dissonance creates a lack of trust in their information
seeking processes and does not allow them to adequately explain their information need (Xie,
2008). The process of ASK information retrieval is that the searcher describes the information
they are looking for, rather than identifying a specific information need. The information found
then contributes to ASK until the searcher identifies the piece of information they need for a

satisfactory search.

Knight and Spink: Theoretically based, Contextual, Macro Model

Knight and Spink (2008) move the discussion forward as they developed a model for
web-based information retrieval behavior. This model combines theoretical models (some
previously mentioned) and claims that the user’s information needs, and cognitive style, impacts
the search strategies. They do not equate cognitive style with intellectual ability, rather with the
preferred methods of the user at the time of the need (Knight & Spink, 2008). Additionally, what
this model addresses that the others do not is the system feedback when choosing information
seeking where the searcher is browsing or navigating interactions. However, this model does not

identify system feedback during the information searching behavior as the search formulates a
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query. One reason for this might be that Google had not fully launched autocomplete to both
Google.com and their apps until 2008. Prior to this, autocomplete was an opt-in feature and not

widely used (Garber, 2013).

The previous IR models indicate the multiple pathways searchers take when seeking new
information. The cognitive state, information need, and choice of strategies the searcher
undertakes inform how searchers use and understand search engines. When search strategies are
limited to few or single information systems, the cognitive state of the searcher remains more
confident, and trust is built with that system. However, none identify how the system influences

what the user sees in their search results or newsfeeds.
Yangyuen et al.: Collaboration Perspective between User and System for Information Retrieval

The collaboration perspective model incorporates how the user and system interact for
information is the most comprehensive IR model (Yangyuen et al., 2020). It clearly indicates

some of the information systems use to curate and display the results.

A Conceptual Framework of Information Behavior Model
under the Collaboration Perspective between User and System for Information Retrieval
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Figure 1: Yangyuen et al. Collaboration Perspective between User and System for Information Retrieval
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The model moves beyond the unidirectional information retrieval process between the
user and system and incorporates real-time actions of the system to curate and personalize search
results. The inclusion of system-suggested keywords and the chaining of information is a more
nuanced model of IR. The authors of this model made large improvements to information
behavior models, and acknowledge more work is needed to incorporate the users’ personal
information into how the system displays and sorts. The next section outlines how information
poverty impacts a searcher’s ability to find and accept new information and how trust in
information retrieval systems, specifically search engines, contributes to the cognitive abilities of

the searcher.

These IR models, including the Collaboration Perspective, perpetuate viewing the
systems as black boxes. The focus is placed on how the user determines their search activity and
words or phrases, not how the system processes those queries which ultimately leads to the user

not knowing why they need to modify their search or how the information is presented to them.

2.1.2 Information Poverty

The ability to access, understand, and use information is powerful. Childers’ (1975)
foundational work, The Information-Poor in America, examines the many ways citizens are
information poor. He identifies groups of marginalized and disadvantaged people and links how
different information needs require a different set of skills to navigate the information available.
The study identified the information poor as people of color, economically poor, geographically
rural, the elderly, incarcerated, and disabled. Those experiencing information poverty can
identify with one or multiple groups. The areas of information need that tend to compound the
experience of information poverty, according to the study, include medical, household,

consumer, housing, employment, welfare, legal, political, transportation, education, and
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recreation questions. The 1970s information landscape looked quite different from today where
those in need of information either had to call, travel, or send a letter to a local library or
government agency to inquire about their information need and formalized information literacy
education was not commonplace in K-12 schooling. Information seeking generally involved
speaking with another person about a potentially private or sensitive issue. If the person did not

travel or lived in a rural area, they turned to their community to locate a solution or answer.

Chatman (1996) examines the inner workings of community information sharing through
the development of six propositions of information poverty. First, people who are information
poor perceive themselves to be devoid of any sources that might help them. Second, information
poverty is partially associated with class distinction. That is, the condition of information poverty
is influenced by outsiders who withhold privileged access to information and the perception of
the information poor that information is not freely available. Third, information poverty is
determined by self-protective behaviors that are in response to social norms. Fourth, both secrecy
and deception are self-protecting mechanisms due to a sense of mistrust regarding the interest or
ability of others to provide useful information. Fifth, a decision to risk exposure about our true
problems is often not taken due to a perception that negative consequences outweigh benefits.
And sixth, the information poor selectively introduce new information into their community. A
condition that influences this process is the relevance of that information in response to everyday
problems and concerns (Chatman, 1996, pp. 197-198). The prior propositions are in the context
of interpersonal relationships and choosing who to trust, creating what she called their
information world. As access to the internet became more freely available both in the library and

at home, community information sharing widened to include information from search platforms
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and social media, and as such the definition of information poverty evolved. It also created a

need for individuals to become more information literate.

The Information Literacy Competency Standards for Higher Education, finalized in 2000,
defined information literacy as the ability to “recognize when information is needed and have the
ability to locate, evaluate, and use effectively the needed information” (ACRL, 2000, p. 2).
Discussing information poverty as a social justice issue, Britz defines the phenomenon as a
“situation in which individuals and communities, within a given context, do not have the
requisite skills, abilities or material means to obtain efficient access to information, interpret it
and apply it appropriately” (2004, p. 194). Two similarly defined phenomenon take care to draw
attention to the skills required to be information literate. Without access and the capability to
understand and use information, the information poor remain unable to navigate societal issues.
Additionally, even as the information landscape changed to include the internet, access to
reliable, fast internet is still lacking in 25% of American homes and 17% of Americans use their
smartphone as their primary internet access at home (“Demographics of Internet and Home

Broadband Usage in the United States,” 2019).

Information-based rights are needed for “the successful implementation and protection of
our civil, political, cultural, economic and social rights” (Britz et al., 2012, p. 106). These rights
include access to the internet, free software, open educational resources, and open access
scholarship. Access must be combined with educational opportunities to learn about the
information that people are accessing, and the differences between types of information available
and how they are produced. At times, this also means the reeducation of searchers who are taught
and trained by instructors, family, or friends into thinking one way about an information source

without critical analysis and understanding of that source. For example, after a discussion | had
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with first-year undergraduate students about Wikipedia and explaining the protocols in place for
editing and contributing, I asked, “what did you learn” and they anonymously respond by writing
on slips of paper. One student responded with, “thanks for telling me Wikipedia isn’t the devil’s
search engine.” A ten-minute conversation provided the opportunity to build on the student’s
capability to evaluate information sources by illuminating facets of an information source they
were already familiar with. This definition is explored further through Sen’s capability approach
after accessing information. In this argument is the idea that access to information is not enough
to overcome information poverty, the user must have the capability to use and understand the

information (Britz et al., 2012).

The definition of information poverty and information literacy centers the person with the
information need as the solution to information poverty. They all but overlook the infrastructure
that upholds the systematic issues that cause information poverty, because becoming information
rich is not only understanding the information it is also understanding how the information is
delivered during the retrieval process. The definition of information literacy became more
nuanced in 2015 as “a set of integrated abilities encompassing the reflective discovery of
information, the understanding of how information is produced and valued, and the use of
information in creating new knowledge and participating ethically in learning communities”
when the ACRL approved the new Framework for Information Literacy for Higher Education
(Framework), built of six frames with accompanying knowledge practices and dispositions
(ACRL, 2015, p. 8). The six frames are “authority is constructed and contextual,” “information

29 ¢¢

creation as a process,” “information has value,” “research as inquiry,” “scholarship as
conversation,” and “searching as strategic exploration” (ACRL, 2015). The Framework received

both praise and criticism due to the less prescriptive nature of the language. The authors of the
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Framework provided a more critical lens of the information landscape and allowed for more
customized approaches to teaching information literacy. Two of the six frames, “information
creations as a process” and “information has value” acknowledge the systems in place by
focusing on how the platform indicates the type of information available, however, it still places
the onus of understanding a complex system of information production and retrieval on the
searcher. If the goal is to eradicate information poverty, then focus needs to also be placed on the
structures that keep it in place, not only providing instruction to improve the searchers’
capabilities. Public libraries also provide structured instruction; however, they generally focus
more on digital literacy (how to access and use technology) rather than information literacy (how

to access, evaluate, and use information) (Public Library Association, n.d.).

An implication of algorithmic filtering is information poverty. The act of filtering the
search results and newsfeeds removes access to information without the knowledge of the
searcher (Dutton et al., 2019). In library and information studies a solution to information
poverty is through information literacy instruction. Determining how users critically evaluate
search engine results pages (SERP) gives background on how information literacy can attempt to
address the skills needed to have a critical eye. In a recent study to learn how algorithms impact
the selections of users searching for health-related queries, Bakke (2020) found that the order of

the search results influenced which source searchers chose more than the source itself.

Medical videos on YouTube receive attention due to the ease of access to information
about sensitive topics. However, these videos require a considerable amount of evaluation to not
endanger the user or their acquaintances. In the United States, people often seek medical
information on YouTube due to a lack of access to or affordability of healthcare. During the

COVID-19 pandemic, the need for accurate medical information increased. In a comprehensive
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study of YouTube videos about COVID-19 prevention and treatments, researchers found 55% of
the sampled videos have very poor or poor quality and 40% of the videos to be misleading
(Sawant et al., 2021). As these videos are algorithmically delivered based on users’ activity on
and off the platform, the video results provided might not be from public health officials, but

rather those unqualified to administer such advice.

The work to recognize one’s own information poverty is difficult because you cannot
know what you do not know. However, there are feelings and issues connected with information
poverty that users might be able to recognize, even if they were not aware as to why they were
feeling them. Early definitions of information poverty developed from Childers (1975) work
around the information needs of historically excluded populations. Chatman further developed
the definition of information poverty to include how groups of people searched for and
exchanged information and sources. Britz worked to highlight the social injustice of information
poverty through lack of resources and skill to use and apply information. Even as definitions of
information poverty and information literacy change, access to information stays at the center of
the problem, both the infrastructure to access and the understanding of what the user is accessing

and how they access it.

2.1.3 Algorithmic Literacy

Additional criticism of the Framework identifies the lack of specific language to attend to
algorithmic literacy (Brenneur-Garel, 2021). Koenig’s (2020) algorithmic literacy framework
incorporates three levels of practice: “basic understanding of how algorithms function, how they
are used to reinforce traditional power structures, and how humans can recognize and act upon

their own agency when interacting with algorithmic” systems (p. 3). Algorithmic literacy is less
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about the technicality of the mathematical or computer code, but recognizing how their

functionality affects individuals, groups, and culture.

Oeldorf-Hirsch and Neubaum (2022) situate the human-algorithm interaction into three
categories: knowing, feeling, and doing. To know about an algorithm is to be aware of its
presence and the impact it has on information retrieval. Users can feel algorithms through first-
hand experience and either having positive or negative reactions to the outcome of the interaction
with the platform. The researchers describe doing algorithms as the assessment work of
analyzing algorithmic literacy outcomes. For users to be more knowledgable about algorithmic
systems they first must be curious about what algorithms do and why, it is not enough to just be
aware of their existence. Further, users need to be motivated to engage with algorithms, to
understand them better and to investigate why they receive the results or posts they do (Oeldorf-
Hirsch & Neubaum, 2022). Users used to feel or notice something about their search results or
newsfeed before they were aware of the system behind constructing their experience. Now, “the
algorithm” has become commonplace vernacular for explaining why friends’ photos are not as

frequent in a newsfeed or why the same advertisements are seemingly on every platform.

Platforms share few details about how their algorithmic systems work, leaving users to
learn through direct experience, discussing with friends and colleagues, or formal education
(DeVito et al., 2018). We know that algorithmic literacy has predictable gaps in knowledge when
looking at users through a socioeconomic lens which leads to a greater need for public education
(Cotter & Reisdorf, 2020). Working to close those gaps, in January 2023 New Jersey became the
first state to require information literacy instruction in kindergarten through grade 12 (Sitrin,
2023). The New Jersey curriculum reflects much of the ACRL Framework and, as currently

written, lacks specific algorithmic literacy (NJ S.B. 588 & NJ A.B. 4169).
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2.1.4 Trusting the System

Broadly defined, trust is the relationship between one party to rely on another party when
risk or loss is involved, and in online platforms when trust is established parties share more
information (Buchanan & Benson, 2019). Studies found users’ trust in search engines waiver
between high to undecided based on the ranking of recognizable links and the content of their
query (Haas & Unkel, 2017; Nakamura et al., 2007). In 2012, 73% of search engine users in the
United States said the information found on search engines is accurate and trustworthy (Purcell
et al., 2012). Building on a 2007 study, researchers replicated eye-tracking methodology to
identify the change in trust users found in Google’s SERP (Pan et al., 2007; Schultheif} et al.,
2018). The 2018 study found the trust of users declined over 10 years. However, the findings of
Schultheil et al. differed from Pan et al. in that while the viewing, or eye-tracking, of the source
is influenced by the position of the result, the click factor is influenced by the relevance, not the
position on the SERP (2007; 2018). These studies equate trust with viewing time and click rates
which are difficult to differentiate from close reading while evaluating a claim or site
information. As users become more “code-dependent” on information retrieval platforms and
social media, they find it difficult to image a world without the invisible assistance (Raine &
Anderson, 2017). The dependency on algorithmically curated information creates a sense of trust
between the user and the platform. Users begin to feel that the platform knows more about their

request or interests than they do themselves.

Trust in a traditional social setting relies on equal give and take from at least one other
person, a feeling of vulnerability, and the context of the relationship. Whereas online trust is a
feeling of confidence that the platform does not exploit the user’s vulnerabilities (Bauman &

Bachmann, 2017). In a multidisciplinary review of literature, researchers found there are social
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and technological factors of online trust. The most common social factors that influence trust are
word of mouth, social presence, and culture. The technological factors included perception of
privacy and website design (Bauman & Bachmann, 2017). Trust is not only about the feeling of
security when interacting with the platform, but also how the user feels about the SERP or order
of newsfeed or autoplay and how the cultural relevance of the platform. The cultural dominance
of Google is well documented in The Googlization of Everything (Vaidhyanathan, 2011) and
Google and the Culture of Search (Hillis et al., 2012); these researchers explain the history of
how Google rose to cultural dominance and the social, political, and economic impacts on

society. Google relies on its social and cultural dominance to maintain trust in the search engine.

Facebook is unique in that it combines the trust of social setting with that of an online
environment. Facebook’s users are more likely to trust and share information on the platform if a
trustworthy friend shared, liked, or commented on the post (Buchanan & Benson, 2019).
However, Facebook users are just as susceptible to the modification of trust-based relationships
due to network influences. The interactions between users, posts, and groups add an additional
layer of communication with people outside of the user’s known friend group due to post
interactions (reactions, comments, shares) because a Facebook user does not only experience
influence from their chosen contacts but from the larger network of connections and groups,
furthering the concern of trust during passive information consumption (Lanel & Jayawardena,

2020).

2.2 Black Box Heuristic of Algorithmic Systems
When Ashby (1956) explored Black Box theory in An Introduction to Cybernetics he
recognized that black boxes exist all around us and provided guiding questions when researching

the processes within them. These questions ask how the researcher should proceed when met
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with a black box, what contents of a box are discoverable and what are fundamentally
undiscoverable, and what methods should be used when researching black boxes (Ashby, 1956).
Ultimately black box theory applies to a process where the inputs and outputs are known, but the
construction of the output is unknown. With the frequency black boxes appear in everyday life,
Ashby emphasizes they are the norm not the exception. The black box heuristic is not a
deterministic obstacle, but the lens with which to investigate the unknown.

For many years, to investigate the black box meant attempting to understand the physical
components of technology (Von Hilgers, 2011). Disassembling the black box, by taking apart the
components, or becoming an expert in the field are methods to understand the seemingly
unknowable technology (Winner, 1993). Today’s black boxed technologies are not as tangible as
pieces and parts to a transistor, and they are protected through intellectual property (IP) rights,
but they have more power over our lives than ever before because they are making banking and
housing decisions on behalf of humans. Decision-making algorithms exist in all parts of daily
life from a simple web search to seeing credit card offers from a bank (Pasquale, 2016). The
investigation into black boxed algorithms is challenging because of the IP rights and the inability
to fully understand the interconnectedness of the platform’s algorithmic systems.

Seaver (2019) expands the understanding of algorithms in critical algorithmic studies by
recognizing there is not one algorithm at a time on a platform. Platforms contain largely
networked algorithmic systems that reject the technical/cultural divide because “algorithms are
not simply means of interpreting culture, they are productive of culture” (Bucher, 2018, p. 150;
Seaver, 2019). Seaver argues that making algorithms transparent does not solve the problem of

making them known. Knowledge of the process does not equate with the cultural consequences
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of the algorithm. The oversimplification of the Google algorithm applies a more deterministic
understanding of the black box approach (Seaver, 2019).

Regarding algorithms, Bucher (2018) answers Ashby’s question about effective
methodologies when researching the contents of a black box by recommending reverse
engineering of what is known of the unknown. This type of research is demonstrated in tracking
outcomes of algorithmic processes; one such example tracks the number of male or female
applicants recommended to the next round in hiring processes (Kleinberg et al., 2018). Another
methodological tactic is a phenomenological approach to unknown knowns. This method
highlights tacit and experiential knowledge of how algorithms function. Bucher’s final method
asks the researcher to interrogate the configuration of the unknown through the work of
identifying contradictions between use of the platform and what is known through document
analysis. These contractions are what the user assumes to be true of an algorithmic system after
use, not necessarily the precise technological function.

Seaver (2019) reiterates facets of information poverty when discussing the construction
of algorithms by labelling the developers as the insiders and those interacting with them as
outsiders. Applying the idea of an algorithmic system changes the dichotomy of insider and
outsider as both are applicable in the cultural understanding of the algorithmic system.
Furthering this idea is Hunt and McKelvey’s (2019) work by aligning algorithms with a form of
cultural policy, who argue that algorithms regulate to “increase social isolation and diminish
public culture by restricting the salience of cultural expressions” (p. 313). Social isolation takes
on the form of an echo chamber which are the effects of algorithmic systems curating online

content for the users.
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2.2.1 Social Power of Algorithms

The social power of algorithms alludes to the infiltration of algorithms and algorithmic
systems into everyday life through automated decision-making processes in organizations,
institutions, and governments and the politics of algorithmic sorting, ordering, and predicting
(Beer, 2017). Sorting and ordering require the power to name the structure and system; naming
information “is not simply representation of information but is also the construction of that
information” (Bowker & Star, 2000; Olson, 2002, p. 6). This power comes with inherent biases
of both the searcher and developer. Examples of naming bias in library and information science
are in subject headings and classification systems; the language marginalizes searchers and
makes browsing difficult (Olson, 2001). Search engines work to match search terms given by the
user to find relevant results, but if they cannot find matches, they infer meanings through natural
language process to those words constructed by the developers; the developers hold the power to

build ontological dictionaries of implied meanings of search terms (Brock & Shepherd, 2016).

Algorithmic systems work as procedural enthymemes to persuade users to trust the logic
of the platform; an example is how most users of Google believe the first page of search results
holds the most relevant or important information introducing a sense of greater agency to the
platform by the user (Brock & Shepherd, 2016). Algorithmic power manifests through what
Pasquale (2016) describes as the black box society where “authority is increasingly expressed
algorithmically” (p.8). Those holding power rely on the difficulty people have understanding the
algorithmic system to maintain the status quo. As algorithmic systems become responsible for
decision making, the power and persuasion of the firms continues to influence the culture of the

users (Beer, 2017).
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Mis/disinformation spreads quickly online through media manipulation of trusted
platforms. While the algorithmic systems are black boxed, groups have identified methods of
gamifying content distribution through the use of bots (Walsh, 2018). For example, over a six-
month period Facebook Pages known for posting misinformation received six times more clicks
than Pages known for posting trustworthy information because of the practices used by Edelson

et al. (2021).

2.2.2 Mutual Constitution of Algorithmic Filtering

Mutual constitution is the premise that users and platforms both have agency and that
they are reliant on each other for optimal functionality. The reliance is not deterministic, it is part
of the co-evolution of the platform (Sawyer & Jarrahi, 2014). The needs of the platform and user
are intertwined, breaking the dichotomy between early information retrieval as determinant on
the system or user (Leonardi, 2009). This reliance creates systems that are not opaque to the user,

even though they are providing the platform with information needed to perform well.

There is a rich body of scholarship that explores the consequences when social processes
are reliant on algorithm-driven information systems (Benjamin, 2019; Bucher, 2018; Gillespie,
2014, 2017; Noble, 2018; O’Neil, 2016; Pasquale, 2016; Robertson et al., 2018; Seaver, 2019).
Search algorithms and the subsequent search results are influenced in multiple ways, two of
these are through user data (which links users click, how long users stay on the page) and
website metadata (linking to or from a page, number of times a keyword appears on the website).
An example of these at work happened in 2003 when Dan Savage responded to Senator Rick
Santorum’s controversial comments about homosexuality. After Savage authored a New York
Times op-ed, his readers suggested a contest to name a sex act after Santorum. Once decided,

Savage purchased the domains santorum.com and spreadingsantorum.com. Due to the naming of
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the websites, the metadata and content on the website, and the linking from multiple news outlets
and bloggers spreadingsantorum.com was soon the top Google result when searching
“Santorum” (Gillespie, 2017). This was a problem, not only for Santorum who was running for
re-election but also Google to down rank a website highly ranked in search results due to
algorithmic filtering. A search in January 2021 showed spreadingsantorum.com as the fifth

result, below the fold, with the query “santorum sex act.”

The Savage/Santorum example is that of purposeful influence on search results using
algorithmic outcomes of search results. However, there are other examples of passive influence
over search results through inherent biases of the developers and engineers. Another example of
Google modifying their algorithm is provided in Safiya Umoja Noble’s (2018) book Algorithms
of Oppression. She identifies multiple ways search engines uphold racism and misogyny in their
results. What initiates the research is a simple search for “Black girls” that returns results
primarily containing pornography instead of activities or content for Black girls. In contrast, an
image search of “beautiful” displays not nature or art, but scantily clad white women (p. 22).
Upon finding these results, Noble (2012) wrote a piece for bitch magazine that outlined how
women, especially women of color, are represented in search results. Due to this article and
continued pressure through social media, Google ultimately changed the algorithm to down rank
pornographic sites when searching “Black girls,” while espousing the neutrality of their search

algorithms (Crane, 2014; Noble, 2018).

The type of algorithmic filtering that bolsters the searcher’s confirmation bias is referred
to as a filter bubble (Pariser, 2011). Filter bubbles develop when search platforms use
personalization signals to enhance the users’ experience. On the surface, personalization signals

are convenient and provide topical sources for the searcher’s location or previous searches.
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Selection power in information retrieval assumes that the user has the final selection from the
search results, but when filter bubbles remove opposing viewpoints or faill to challenge the
searcher with additional sources the final selection is given to the algorithmic systems (Warner,
2007). What the user views as convenience or excellent results is personalization. Halavais
(2018) posits search has infiltrated society through the ubiquity of the service and how search
platforms have situated themselves as indispensable through the personalization algorithms that
focus on “the individual and their own networked connections” rather than the “place,

community, or topic;” including social media (p. 144).

Sociotechnical systems like search and social media require data inputs to deliver their
results, especially those that are personalized. As such, datafication of the user needs to be
explored. Datafication is “the requirement, not just the possibility, that every variation in the
texture of human experience be translated into data for counting and processing” (Couldry,
2019). The black box heuristic not only applies to the process of curating results and newsfeeds,
but also the data that feeds the process. However, as we see in chapter four, platforms remove
some of the opacity when explaining what information they collect on their users to “deliver our
Products, including to personalize features and content (including your ads, Facebook News
Feed, Instagram Feed, and Instagram Stories)” (Facebook Data Policy, 2021) and “to deliver our
services, like processing the terms you search for in order to return results” (Google, 2021).
Datafication of people in a digital world often replicates how the physical world excludes and
marginalizes populations instead of democratizing them (Dencik et al., 2018). This is relevant
and highly problematic as users see search engines as an unbiased form of information (Purcell

etal., 2012).
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While the datafication of users occurs, the opposite is also true of the platforms they are
using. Data voids are the phenomenon where a query does not have enough associated results.
Data voids can occur during breaking news, new or old terminology, fragmented concepts, and
problematic queries (Golebiewski & boyd, 2019). When media manipulators identify data voids
they work to associate specific websites with the queries or keywords. Search engine Bing has
long had a problem with data voids resulting in misinformation in their search results (Bush &
Zaheer, 2019). During the COVID-19 vaccine roll-out, vaccine conspiracy theorists were looking
for information that confirmed their opinion that the vaccine was dangerous. When searching
Google, they claimed censorship because websites containing that information were not in the
top results. However, they were successful in finding such material using DuckDuckGo.
DuckDuckGo largely sources search results from Bing (Results Sources, 2022; Urman et al.,
2022). The differences in these algorithmic systems demonstrated inconsistencies in information

retrieval and how the power of source reliability is dependent on the user.

The initial premise of If... Then is that “algorithms have become a key site of power in the
contemporary mediascape” (Bucher, 2018, p. 32). The power of the algorithm and the firms that
develop them are ensconced in our daily lives as “autonomous decision making” (Diakopoulos,
2015, p. 400). As users of platforms become more reliant and entrenched in the services,
awareness of the algorithms’ power wanes and users become normalized to the power. Bucher
continues the analysis of algorithms to state the multiplicity they hold, as “concealed behind a
veil of code” and “impenetrable” (2018, p. 42). The unpacking of this multiplicity is where
Bucher (2018) argues that the heuristic of the black box does a disservice to how algorithms are
investigated; that by creating a scenario where something is unknowable it prevents researchers

from asking difficult questions. Bucher explains three approaches to research black boxed
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algorithms. First, ignore the fact that the whole of something is unknowable by breaking it apart
into what can and cannot be known and investigate through that lens. Second, use the
perceptions or beliefs of algorithms as a starting point. And finally, black boxes change and
evolve over time providing opportunities to find the seams of the box and learn its history

(Bucher, 2018).

It is impossible to hold search firms accountable with either citizen action or public
policy if the difficult questions are not asked. The call for transparency of algorithms is loud and
frequent, from both scholars and legislators (for example: Beer, 2017; Bozdag, 2013; Pasquale,
2016; S.2763, 2019). As Pasquale states, “you can’t form a trusting relationship with a black
box” (Pasquale, 2016, p. 83). The black box metaphor creates an atmosphere of the algorithm
being unknown, similarly when a plane crashes and officials are searching for the black box so
that they might know what happened prior to the crash. Without opening or accessing the box,
the cause is unknown. The issue is not that, as Winner (1993) suggests, we might open the black
box to find it empty, it is that labeling it as such creates an aura that continues the myth of the
unknowing. An example of this phenomenon happening is data voids in search results. Data
voids occur when search queries return few to no results because the request is not searched

often, or the language has not been associated with the data (Golebiewski & boyd, 2019).

The power and the politics of algorithms, specifically search algorithms, have been
investigated since the foundational work of Introna and Nissenbaum (2000) who discuss why the
politics of search engines matter. They stress that search engine designers are making
decisions for searchers everywhere without their knowledge or consent.

Introna and Nissenbaum’s argument that the firm is the creator of the social process; “These

choices are embedded in human-interpreted description criteria, in crawl heuristics, and in
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ranking algorithms” (Introna & Nissenbaum, 2000, p. 175). They voice concerns over the search
engine giving preference to paid advertisements over other, non-paid content and voice their
support for a search engine that raises the voices of the “typically unheard” and promotes

“broadly inclusive interactivity” (2000, p. 180).

2.3 Sociotechnical Systems of Information Retrieval

Exploring sociotechnical systems begins the process of opening the black box, to
understand how it is constructed, and how to study its impacts. Sociotechnical systems are made
up of many moving parts that interact with each other at both predictable and random intervals.

For the purpose of this study, | focus on the people, procedures and processes, and policy.

2.3.1 Web History

Public web search first became available in 1990 with Archie; prior to this the availability
of web search was limited to academia, government, and corporations. Archie created a
searchable database of files stored on FTP (file transfer protocol) sites (Seymour et al., 2011).
Other searchable databases appeared quickly after such as Gopher, Veronica,
Jughead, W3Catalog, and Wandex. These databases searched the title level of webpages
only. Early search engines retrieved information based on indexes, thesauri, and notion
ranking with Boolean operators. The first full text search engines launched in 1994: WebCrawler
and Lycos. While these became widely known by the public, it was AltaVista that served as
a prototype for all future search engines (Seymour et al., 2011). In early designs, search engines
acted as information retrieval systems in the purest form. They searched the titles and text of
webpages and results included webpages based on how many times the keywords appeared on
the website. In 1998 Page and Brin not only developed an iterative algorithm that curated SERP

that provided ranking of websites outside of the relevance of keywords, but they also launched a
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popular search engine. PageRank ranked the quality of a website based on calculations similar to
academic citation ranking and considered the number of links a website has pointing to and from
the webpage (Brin & Page, 1998). When Brin and Page published their paper on PageRank
in 1998, they revolutionized search algorithms because PageRank was more than keyword or
index searching. As the rate of information online increased exponentially, search engines
struggled to maintain searchability of the web’s content because the indexing web crawlers could
not keep up. Google quickly dominated search through a clean design and accurate results for
novice searchers.

After PageRank, Google’s search algorithms evolved and started to include more
personal data about the end user in their results. Page and Brin spoke publicly about their
future goals for search; Page in particular has an interest in the perfect search engine, which
allows for feedback loops from the end user that includes personal information such as results
clicked, text of email messages, and location (Hillis et al., 2012; Zimmer, 2008). In 2004, Page
and Brin discussed search being a part of the brain. Acknowledging this claim borders on search
cyborgs, and Google appears to continue search development with this goal in mind (Hillis et al,
2013, p. 55). One such product, called Google Instant was nicknamed Miss Cleo referencing the
popular TV psychic (Hillis et al., 2012, p. 56). Google Instant is the development that introduced
the predicted search terms in the drop-down box. At the time of deployment, the user had to opt-
in for the feature; now, it is fully embedded into the Google search algorithmic system. Further
developments made to the algorithm include consideration to the popularity of a topic or event-
based data from the user to produce search results (Hillis et al., 2012, p. 66). As search
algorithms developed, research to identify and understand the societal impacts is necessary to

illuminate how a proprietary, seemingly free search engine is harmful to its users.
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YouTube only existed a year prior to its acquisition by Google in 2006. The video
platform grew quickly from simply a video sharing platform to providing substantial income to
content creators. The platform is regarded as a search engine, a social media site, a news
medium, and entertainment space (Soukup, 2014). As the video platform changed, governance
had to change to keep up with the ways users and creators were using the platform. In 2007,
Viacom filed a lawsuit against YouTube claiming Digital Millennium Copyright Act violations
as content creators used music in videos without the permission of the rights holder (Seidenberg,
2009). YouTube also had to change to keep up with their changing demographic as users became
younger with access to smartphones and tablets. The platform launched a child-friendly version,
YouTube Kids which restricted content that violated FCC rules and regulations concerning
children’s programming (Alghowinem, 2019). Pertinent to this research, YouTube’s autoplay
feature became the site debate surround the radicalization of users by playing video after video
with specific points of view, however several studies have proven this not to be true
(Hosseinmardi et al., 2021; Ledwich & Zaitsev, 2020).

The founding and development of Facebook is widely known and captured in film in the
2010 biopic, The Social Network. Since its launch as Facemash in 2003, a Harvard student
version of Hot or Not, the platform has grown to 1.96 billion daily active users (DataReportal,
2022). The last 20 years have seen many highs for Facebook as people flocked to the social
media site once it opened to the public in 2006. The company changed the way people
communicate with one another and disrupted the digital advertising market (Bucher, 2021). The
“move fast and break things” culture at Facebook resulted in several issues, like the Cambridge
Analytica scandal, the creation and deletion of fake accounts, and the foray into fact checking

after the 2016 presidential election.
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2.3.2 Designing the Perfect Search Engine

It took Google only four years to reach and maintain a majority of the search engine
market share. Vaidhyanathan (2011) captures this rise to cultural dominance in The Googlization
of Everything, which warns readers of the dangers of allowing a private company to control
several facets of one’s online life as documented through Google’s purchase of YouTube and
Blogger, and development of Google Drive and Chrome. Google’s move into semantic search,
the effort to read or understand the intended query, keeps the company with the largest market
share in search. Google’s mission statement, “to organize the world’s information and make it
universally accessible and useful,” demonstrates the desire to be the gatekeeper of information.

One of the ways Google does this is through building the/a perfect search engine.

Zimmer (2008) investigates the privacy challenges of perfecting a search engine through
the lens of contextual integrity. Google, an advertising company, relies on the perception of a
free service to collect user information to sell more targeted advertisements (Vaidhyanathan,
2011). The collection of personal data disrupts user understanding of information flows from the
user to the product. Google’s Privacy Policy states the collection of personal information builds
better services by delivering personalized content and advertisements, processing search terms,
and developing new services (Google, 2021). However, Google does not specifically indicate
when personal information impacts search results to provide more personalized and filtered
information. What is thought to be private information, such as email content, contact lists, or
calendar events, is then used to filter search engine results of public information. The use of
social network information provides an underlying social aspect to information seeking not

necessarily known to the searcher.
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2.3.3 User-Centered Design

Early online information retrieval systems focused heavily on the collection of
information being searched (Wolfram & Xie, 2002). Users navigated to different websites and
databases based on information need. For example, Yahoo! required users to select the subset of
information, such as stocks, and search within that collection. Digital libraries and academic
databases still use this model. When Google launched with a clean interface and a single search
box, IR system design shifted to center the user instead of the collection. When Spink (2002)
conducted user-centered research on a meta-search tool, Inquirus, they found that participants
appreciated the vast information content included but struggled to find relevant information
based on their keyword search partially due to unranked results. Which partially explains the fast

success of Google.

Google Search is an information retrieval system originally built on PageRank. When
designed, the PageRank algorithm not only used keyword matching, but it also determined
relevance using a calculation based on academic citation ranking and used the number of links a
website has pointing to and from the webpage (Brin & Page, 1998). As an example, one of the
reasons Wikipedia is often in the first five search results is because of the frequency of links to
other Wikipedia pages and the links to other websites in the bibliography section. As with any
algorithm, PageRank relies on data supplied by humans who build or edit the websites as well as
the users’ clicks on results after their searches. Search engines are no longer simple indexes of
websites, they “combine [their] own knowledge of available content with user queries to provide
recommendations to the users” (Grimmelmann, 2013, p. 4).

The problem that algorithmically filtered SERPs create for the end user is the appearance

that the search process is linear, and that “correct” results are easy to come by. The evidence of
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this disconnect is noticeable when recent high school graduates begin their first year of college.
Academic databases are not as intuitive to search because the students are familiar with the
personalized results from Google. The search engine appears to have read their mind when they
receive the answer to a short question (Miller, 2013). If they try this same technique in a
database, they are often disappointed with the limited results that are not as relevant. To a novice
researcher, it appears that Google is providing more accurate results to their query regardless of
content because it feels relevant and easy to the user.

In their simplest form, search engines are a conduit between the searcher and the indexed
web and provide the ability to access information, which has radically changed the information
landscape. Eighty-one percent of adults living in the United States own a smart phone and 90%
use the internet, which means information retrieval is more accessible than ever

before (“Demographics of Internet and Home Broadband Usage in the United States,” 2019).

Access to information has implications in both information retrieval and policy.
Searchers can only access what they have available to them. And to most searchers, that will be
what is freely available on the internet, or before the website imposes a paywall. The person with
an information need chooses the path of least resistance. The prevalent convenience of search
engines in pockets and smart speakers creates a scenario where searchers do not need to consider
different information systems, they choose the option closest to them. Search engines are the
gateway to information on the internet and commonly feature an answer module or knowledge
panel that seemingly “answer” questions. A recent eye-tracking study focusing on answer
modules found that 14% of searchers, when presented with useful information in the knowledge
panel, did not click on any results compared to a search without a knowledge panel, where less

than 2% of searches received zero clicks (Wu et al., 2020).
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2.3.4 Social Search

Social constructivism provides a lens to understand that search engines have created and
mirror a reality in which the searchers are searching (Mager, 2010, 2012). The utilization of
personal information influences the curation of the search results and newsfeeds that create a
push and pull between the platform and the user. An example of this is the development of
Google Images. In the year 2000, Jennifer Lopez wore a green Versace dress to
the Grammy Awards and the query quickly became the most popular search on Google. The
problem was that the results were text based, and not an image of the celebrity in the dress. The
artifact is Google, the social groups are people who want to see a picture of the dress, the
problem is that the picture was not readily available, and the solution is that Google evolved to
return search results as images. Schmidt admits that Jennifer Lopez in the dress was the impetus
for the creation of Google Images (2015).

Developers and engineers play an important role in the creation of technology, from the
design of the product to the functional code, code that learns from users. The knowledge and
biases of the developers are baked into the final product. While the technology industry rejects
government regulation, they either ignore or are comfortable with the code regulating their
platforms (Lessig, 2000, 2003). This can look like a technical solution that is in fact enforcing
cultural policy decisions (Hunt & McKelvey, 2019). Code is inherently political and therefore
can never be neutral (Winner, 1980). However, developers do not necessarily claim the
algorithms as their own, rather they see themselves working on a product as a whole and argue
they are not responsible for the final outcome (Seaver, 2017). Personalization techniques in
search engines and social media shape the reality of the searcher both individually and as a

group, just as the collection of personal information by these platforms is representative of
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society has shaped search and social media. The technological frame of search and social media
implies the embedding of how the developers categorize or tag content and the perceptions of
potential users which “intertwine the social and the technical” (Sismondo, 2010, p. 102).

Building on Bucher’s (2018) theory of “programmed sociality” and expanding the notion
to search algorithms, social search is an activity that indicates interacting with others while
searching (Halavais, 2018). Programmed sociality is the notion that our social interactions online
are dictated by algorithms, in addition to explicit decisions by the user. The searcher might not
be aware of this interaction unless they are well versed in the curation of search results. Google
Search meets this definition of social search as the algorithm that produces search results is
informed by other people through PageRank, geographic region, and user data collected from
clicks (Pariser, 2011). Based on user preference, Google Search is a “sociable system” because
they “perform best when they fulfill the needs of the community” (Halavais, 2018, p.

74). However, as we come to understand in studies of information poverty, the community needs
to trust these systems or else they ignore the information.

The opponents of social constructivism argue several points including the “total
disregard for the social consequences of technical choice,” the decisions surrounding the
“relevant” social groups, the idea that technology can be created without a social problem,
and the lack of principles to help people understand the possibilities of technology (Winner,
1993, p. 368-371). I appreciate Winner’s critical analysis of social constructivism and even agree
that there is merit in discussing social consequences of technical choice, however, technology
does not exist without human input and social problems would eventually become known to
influence the technological change. Search algorithmic systems have an opportunity to be the

technology that is held accountable. Searchers are making a technical choice to continue to use
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Google and there are social consequences to that choice. As scholars and journalists find
problematic search results to basic queries, search engines edit their code to correct the specific
problem, even while claiming the autonomy and neutrality of the algorithm (Crane, 2014;
Gillespie, 2017; Noble, 2018). However, as Noble (2018) increased awareness about the racist
results when searching “black girls” and the search results were corrected, the search for

“beautiful woman” still returns mostly white, blonde, skinny women.

2.4 User Beliefs

People are complex actors within socio-technical systems. They become dependent on
the convenience of a platform quickly and they also abandon platforms for social and political
reasons (Raine & Anderson, 2017; Sweney, 2022). The social and political reasons for leaving a
platform are often informed by their level of awareness and understanding of algorithmic

systems.

2.4.1 Algorithmic Understanding

The definition of algorithm has evolved over time to add the human elements to what was
once defined as a mathematical process that takes in some data as input and produces other data
as output. The use of the term algorithm has expanded outside of computer science to incorporate
a multidisciplinary understanding in critical algorithmic studies (Seaver, 2017, 2019). The
critical study of algorithms recognizes this process as both in and as culture, meaning
that algorithms were in culture as an abstract being, created by mathematicians or computer
scientists to do a job. However, the conversation changed to view algorithms as culture not only
because they deal with cultural objects “but because they are composed of collective human

practices” (Seaver, 2017, p. 5). Gillespie suggests algorithms are “complex sociotechnical

47



assemblages” that combine the process of data, calculation, and relevance with their proprietary

nature as they are the property of the designer or corporation (2016, pp. 22, 25).

Understanding algorithmic systems is often difficult to describe or conceptualize when so
much of the process is hidden. Folk theories provide community-based perceptions on a
phenomenon. There is a large corpus of algorithmic folk theories that are platform or
functionality specific. For this literature review, | focus on platform specific folk theories
pertaining to the consumption of information as opposed to how content creators perceive the
algorithms impacting the distribution of their work. This literature provides a baseline into sense
making processes, social cues, and feedback loops pertaining to algorithmic understanding

(DeVito et al., 2018).

In a study investigating user perceptions of Facebook’s newsfeed, researchers developed
six folk theories pertaining to how and why content appears in the newsfeed: passive
consumption, producer privacy, consumer preferences, missed posts, violating expectations, and
speculating about the algorithm. Overall, their respondents identified an “entity” that determined
how, when, and why content appeared in their newsfeed and that the “entity” required
intervention to force important posts into their feeds (Rader & Gray, 2015). The finding of
knowing “something” is impacting their experience but not fully understanding what and how it
functions is similar to the Powers’ (2017) study about news consumption. Users are not fully

unaware of an algorithmic presence, but do not fully understand the impacts of its presence.

A smaller interview-based research project asked participants to explain how content
ended up in their newsfeed. First, researchers asked participants if they were aware of
algorithmic filtering and less than half were aware of algorithmic filtering of their newsfeeds.

This work resulted in four folk theories, developed by those who were aware of algorithmic
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curation: personal engagement, global popularity, format, and narcissist theories (Eslami et al.,
2016). These theories simplify algorithmic curation to what the user clicks or comments on, how
strongly the topic is trending, giving preference content type (like giving preference to images

over text), and finally showing posts that mirror oneself.

The users in the previous studies appear ambivalent but cautious at the use of algorithmic
curation in their newsfeeds. However, that is not always the case as some users fight back over
the changes social media platforms make to their newsfeeds (DeVito et al., 2017). Not only were
users paying attention to press releases about an algorithmic change to the Twitter timeline, but
they also created a trending hashtag to raise awareness of the issue. DeVito et al. (2017) did not
interview participants but rather developed ten folk theories from tweets containing the
#RIPTwitter hashtag. This study’s sample is very aware of algorithmic filtering and its impacts,
unlike previous studies. The folk theories ranged from outrage to resignation to questioning the
platform’s economic motivations. What the findings indicated beyond Twitter is that users who
spend a significant amount of time on a platform do begin to notice changes to the algorithmic

systems as they happen, and often have reactions to them.

A more recent study in Norway uses folk theories to identify the effects of datafication on
the user (Ytre-Arne & Moe, 2021). Sixty percent of this study’s population were aware of
algorithms and their impacts on social media and/or the internet. Perhaps because of the high
level of awareness, five thorough folk theories were developed from their data: algorithms are
confining, practical, reductive, intangible, and exploitative. The first three address the
functionality of the algorithms’ use on the platform while the last two begin to attend to the less

recognizable factors of algorithmic curation.
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A study testing five folk theories about economic motivations and algorithmic operations
during internet use, Dogruel (2021) found most users to be motivated to learn about how
algorithms function even if their technical skills are low. Regardless of their main focus of
algorithmic operation, users overwhelmingly believed that popularity of a website or page is why

it ranked higher in search, regardless of platform.

There appears to be a gap in the literature analyzing how users believe their personal
information is used by the platform. Except for a study using TikTok as the research site which
recognized an identity-based folk theory. Participants in this study found that some users believe
that specific social identities were removed from their For You Page (Karizat et al., 2021). The
dialogue surrounding TikTok’s algorithm has created an impression that TikTok knows the user
better than the user knows themselves (Cotter et al., 2022). Algorithmic systems are utilizing

personal data to make these recommendations and personalization to platform content.

2.4.2 User Beliefs on Personal Data

Much of daily life is tied up in using various apps, platforms, and online services that the
control of personal data collected is overwhelming and inevitable (Hargittai & Marwick, 2016).
A general sentiment around online privacy is the idea that so long as the online behavior is good,
the user does not care if their information is private, as they have nothing to hide (Solove, 2007).
The collection of personal data is pervasive on all platforms. At times the user is aware of what
information they are providing while completing a form during sign-up or if they read the cookie
disclosure pop-up when visiting various websites. However, much more is collected about the
user while they are using the platform or service. The idea of “if you’re not paying for a product,
you are the product” can be traced back to the 1970s to a video broadcast created by artists

bringing criticizing television (Serra, 1973). This sentiment has been replicated many times over.
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In Fiesler and Hallinan’s (2018) work to find patterns in how users felt about online privacy they
collected comments from people on articles about unroll.me’s data breach. They identified “you
are the product” as the rationale for users needing to be more aware of their online activity. The
overwhelming attitude identified by the users is that users should be aware of data collection
practices of the platforms and services they use. And if a user does not like the practices of the
service or platform, it should be avoided. However, even if the data collection practices are
known by users there is a general ambivalence to the potential data sharing or breaches, except
for location data (Zimmer et al., 2018).
2.5 Policy

Information and communication technology policies both complicate and structure
sociotechnical systems. This section outlines a brief history of internet policy, platform
governance, the application of the First Amendment to algorithms, and the uniformity of privacy
policies.
2.5.1 Information Policy

Information policy is an investigation of the “laws, regulations, and doctrinal positions —
and other decision making and practices with society-wide constitutive effects — involving
information creation, processing, flows, access, and use” (Braman, 2011, p. 3). The following
focuses specifically on analyzing how information policy addresses the algorithmic systems of
online interactive platforms. The web of policy issues surrounding the internet, search engines,
and social media sites remains tangled, with each facet impacting the other, which has political
and ethical ramifications. Access to information is a political issue, especially when private
corporations create infrastructure to search, find, and read the needed information (Braman,

2006).
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2.5.2 The Power of the Political System

Access to and freedom of information are closely tied together when searching for
information. Search engines act as the gatekeeper of the internet. The politics and policy of the
search engine are necessary to evaluate when researching the search structure. The political
economy of Google has been thoroughly investigated; however, the research often focuses on the
organization as a whole and not its specific services (Fuchs, 2011). This is likely due to the
difficult nature of understanding a concept that is so opaque and can change from user to user.
However, the implications of searchers living in filter bubbles are also damaging to society.
Personalization works against the free form inquiry needed when investigating a topic.

For algorithmic filtering of SERPs to operate, the search engine must be collecting data
about the searcher. However, the collection, storage, and access of data is not transparent to the
user. Search histories are important and private artifacts of an individual. Richards (2015)
equates searching to thinking — the act of searching is the external cognitive process of
processing thoughts. This idea is eerily similar to Chrome’s slogan of “browse the web as fast as
you think.” The process of searching and learning is included in the freedom of thought and is a
part of intellectual privacy (Richards, 2015). The settings of Google Search allow for some
modification of what is tracked, but what if the searcher had to opt into surveillance instead of
opting out. The research identifies all the ways in which our data is being used for our benefit
and alludes to the dangers, but it does not address the level of knowing of a typical searcher.

In Change of State: Information, Policy, and Power Braman (2006) outlines four forms
of power: instrumental, structural, symbolic, and informational. The different forms of power
manipulate and shape human behavior: instrumental power impacts the material world through

physical force; structural power impacts the social world through rules and institutions; symbolic
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power impacts the material, social and symbolic worlds through ideas, words, and images; and
information power impacts the informational bases of instrumental, structural, and symbolic
power (Braman, 2006). Concrete evidence of users’ perspectives of algorithmic filtering would
explain the informational power of the search firms and identify areas where users can take back
some of that power. Additionally, the evidence informs practitioners of information studies on
how best to communicate privacy and personalization settings to users. It is not the intention of
this research to weaponize the ignorance of the user to further manipulate their informational
power.

Search engines uphold hegemonic order as they are “embedded in social relations and
social organizations throughout society” and because they allow for the passive consent of use as
a normal common-sense activity rather than coercion (Mosco, 2009, p. 206). The structure of the
search platform is such that each search on Google is the user consenting to their Terms and
Services to use the site. Google clearly states they earn the majority of their profits from
advertising sales and that while they do not sell personally identifiable information to advertisers
they provide generalized reports for personalized ads (Google, n.d.).

A critique of Google’s political economy is a useful device for understanding their place
in upholding hegemonic power. While Google appears to be a free service to its user, the
company accesses, stores, analyzes the personal data and internet activity of its users. The
organization sees this exchange as fair and reasonable instead of exploiting power and labor
(Fuchs, 2011). The appearance of a free service hides the commaodification of the user that
supports the structure of the platform. The distribution of information flow is another hidden
facet of search that capitalizes on its user. When signed in, Google tracks information from the

user through different devices and platforms; a search conducted by Google on your home
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computer influences search results on your work computer. Similar tracking happens across apps
such as YouTube, Drive, Maps, and Gmai